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THE COST OF TIES IN “NEW ENGLAND, as taken 
from the reports of the State Boards of Railroad Commis- 
sioners of Connecticut and Maine, for 1*95, are given 
below in tabular form, and may be compared with the 
similar figures for Texas, given in our issue of March 19. 


Connecticut. Maine. 

Range. Ave. Range. Ave. 
CeGee...... 0.9: 00<.20< eo peeen'4ast bee ‘ 20 to 36% 28 
Chenthin << sss Jan save ated 35 to 48 41% 44to45 44% 
i | ee ee ee ee - 18to380 24 
Hemnleelt. «is 250: s0mescenae eovoe oe 16 to 26% 21% 
FUG ocak Sheens eeoecve ade un s Zi 21 
Oak.. . 86% to - 42%. a ess és 
PURO: . ced owih'e deen obhenesde 48 16to28 22 
Tamarack. rr re F 2814 28% 
Bridge ties (pine). phe uckedéa 69 noose 2 
Switch ties (pine). ; 69 69 $1.00 $1.09 
Second class (c hest. & oak). 20 to 42 31 Seite Sank 
Third class ( Fae 22 22 SSeee 


> 
COVERING SAND BALLAST WITH BROKEN STONE, 
to prevent dust, has been successfully tried on the Or- 
leans railway, of France. For 214 miles this road is 
ballasted with fine sand, which envelops all express trains 
in a thick cloud. Stone is too scarce and costly to be used 
for ballast, instead of the sand, and an attempt to pro- 
mote the growth of a species of grass over the track 
failed because in repairs the vegetable mold was soon 
nixed with the sand. In 1888, it was decided to cover the 
sand with a 2%-in. bed of stone broken to pass through 
a 2\%-in. ring. The excess sand was removed and the 
stone carefully spread and packed. In case of repairs a 
special steel fork is used to remove the stone from the 
surface and to put it back again. While the theoretic 
depth of the stone is 2% ins., its actual depth is really 
greater. The roadbed presents the appearance of being 
ballasted with broken stone; the sand is well covered and 
the nuisance from dust has been abated. The cost is 
said to be only one-fourth of that of all stone ballast in 
the valley of the Loire. The company also reports an un- 
known but large saving in the maintenance of the rolling- 
stock, due to the suppression of the dust. The cost varied 
from $484 to $774 per mile of double track, according vo 
the first cost of the stone. This practice has been in use 
in India for many years. 
ee -_* 


AN INSPECTION LOCOMOTIVE built for the Adiron- 
dack & St. Lawrence R. FR. by the Schenectady Locomo- 
tive Works, of Schenectady, N. Y., is an eight-wheel 
engine having a cab extending to the smokebox. The 
saloon part of the cab is entered by steps in front of the 
cylinders, and is fitted with six chairs. The engine has 
an ordinary eight-wheel tender, and can haul a private 
car weighing 120,000 Ibs. over the steepest grades on 
the line. The engine is fitted with Westinghouse brake 
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on the driving, truck and tender wheels, Leach sanding 





apparatus, Gould couplers, Le Chatelier water brake and 
Boyer speed recorder. The general dimensions are as 
follows: 
Driving wheels, GOR. ainnd dans eee oe fe ef 
Truck er Sees Pes fe oer er Gere 
Tender es Mo Ap kaaS Comin sabe SH ae 
Wheelbase, driving.. aatees . tcktnw 
jn engine...... 2 * 10 
or engine and tender <n. i 
Weight on driving wheels..................-49,700 lbs 
; total, engine. 78,700 * 
tender, empty. ja lbe 33,25 
Cylinders.......... ateabian ottadhehbal tian 14 x 22 ins 
Ge PPO ais 0k cc dhRed Reh Rdnsadissed nese 1% x12 * 
IER, DONG 6. ou vc 0-60 COGS! te knee ous 2% x12 
Boiler (wagon top), ‘diam. ‘ot barrel Wetnsneeesans 3 ft. 6 ins. 
ee eee . -180 Ibs. 
ar re 4 ft. 10 3-16 ins. x 2 ft. 10% ins. 
SE CN. as wabicgebicedineh ss ¢0essieen sean 13.89 sq. ft. 
Tubes, 128, diam. (outside).......... ..s.ceesee -.-2 ins. 
bs length over tube plates............. 10 ft. 7 ins. 
Heating surface, Ws na ccc neccedcceceveses 703.7 sq. ft. 
MS os cc ctaes sevens eo 
= ” total. Diti~wwc wel. * 
Coal capacity of tender. . Leet des nawe dee ae t60K0 genend< 5 tons 
a. ee cee 2,500 gallons 


THE TEN-WHEEL LOCOMOTIVES for the Russian 
government railways, built by the Baldwin Locomotive 
Works, of Philadelphia, Pa., are all four-cylinder com- 
pounds of the Vauclain system, and are all fitted for 
burning naphtha as fuel. The general dimensions are 









as follows: 
SE GOV Ga ceaseceds coscsdecwasescendé 5 ft. 0 ins. 
Driving wheels, ‘diam. Atmspendenesa b0Cwas — @ * 
Wheelbase, driving 0 
es total. oo 
Weight in working order, on driving wheels. .103,000 Ibs. 
total. died a) -Kd644e cares Ouaes 140,000 “ 
Cylinders, h. ’D. (2). ReeLU beta di sdeaebanad evs 14x 26 ins. 
ne Des WG? Geo Sa bias 6'vu sotdknedeaeEe 
BE s bh een Sadie. 46 ceess top 
‘“* diameter of barrel ins. 
Firebox, Dh +acveeeddekecevepeanesadenes eo 
width 
Tubes,, number, 
“length. . 
Heating surface, tubes. - 1,650 sq. ft. 
= firebox 119 * 
6 total. ind seasick’. 
Tank capacity, = | (fuel). Redhccoencetces 1, 850 gallons 
7 ’ water. ebewtee. aor 3,700 


A COMBINATION FREIGHT CAR, used on the Duluth, 


South Shcre & Atlantic Ry., can be used as a hopper 
bottom ore car during the shipping season, and tie. 
converted into a flat or gondola car for lumber traflic 
during the winter. When used as an ore car, the end 
slopes of the hopper extend up through the body of the 
car to the top of the sides, but these sloping ends can 
be folded down over the hopper to form a flat bottom 
from end to end of the car. There are five sills, 5x 10 
ins., and four 1%-in. truss rods. The car is 8 ft. 6 ins. 
wide inside, 21 ft. 6 ins. long over the body, and 22 ft. 
over the end sills, to suit the spacing of the ore pockets 
at the shipping trestles. The body is mounted on two 
four-wheel trucks, with diamond frames, the truck whee!- 
base being 4 ft. 10 ins., and the trucks 13 ft. 8% ims. c. 
to ec. The car will carry about 27 to 30 tons of soft ore, 
and 30 to 33 tons of hard ore. The results have been so 
satisfactory that 600 cars of this type are now being 


built. 
7 
THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment on the Canadian Pacific Ry., near 
Lowelltewn, Me., April 20. A culvert had been tundcer- 


mined by floods and gave way under a special immi- 
grant train from Halifax. The engine, baggage car and 
two colonist cars were derailed and three persons were 
killed. 


> 

THE OLD PENNSYLVANIA R. R. STATION at 32d 
and Market Sts., Philadelphia, Pa., was burned April 
18, and about 8 Pullman cars and 30 passenger cars were 
destroyed. Two firemen were killed and 12 railway men 
and firemen injured by the falling walls. According to 
one report the fire was started by a gasoline tank in 
one of the cars, while another report is that it startea 
at a coal bin in the car shed. Many valuable records, 
right of way plans, etc., were stored in a brick vault in 


the building and were entirely destroyed. The total 

loss of property is estimated at about $225,000. 
(ecisitaiaiepcahinit disap 

AN EXPLOSION OF DYNAMITE occurred in the 

Broadwater mine, at Neihart, near Butte, Mont., April 

18, kiliing seven and injuring six men. {[t is said 


the shock of the explosion of some cartridges which were 
being thawed caused the explosion of all the dynamite 
in the magazine. 
wii 

SPECIFICATIONS FOR A NEW WATER SUPPLY FOR 
Jersey City were adopted by its Street and Water Board 
on April 20, and it was resolved to advertise for bids to 
be received May 18. The specifications were drawn by 
Mr. C. C. Vermuele, 71 Broadway, New York city, in 
conjunction with Mr. W. W. Ruggles, Chief Engineer of 
the Board. Mr. Vermuele has sent us the following 
synopsis of the specifications: 


Specification A is for delivery of 
reservoirs, 127 ft. above mean 
high service supply being 
tion B is 


water into Bergen 


bee moe By tide, by gravity, the 
by the city. Specitica- 
for delivery of water at Bergen reservoirs with 
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a pressure equivalent to a head of 210 ft. sbove mean 
high tide, or so as to afford a high service supply and 
increased pressure without pumping. in other respects 
these two specifications are the same. The contract is 
to run for 25 years, the prices to be per million gallons 
delivered. The city agrees to take at least 20,000,000 
gallons daily and take its whole supply from the con- 
tractor; capacity of works to be 35,000,000 gallons 
daily, and to be increased to 50,000,000 gallons daily 
when the city agrees to take at least 30,000,000 gallons 
daily. Pollution must be prevented by the contractor 
but there is no chemical standard, The contractor must 
furnish a certified cheque for $100,000 with his bid, and 
a bond of $500,000 for faithful performance of his con- 
tract. Bidders must state a price at which the city can 
buy the plant at any time within 22 years. Specificaion 
C is for the filtration of the Passaic water by downward 
filtration through sand filter beds having an area of one 
acre for per 1,000,000 gallons daily to be filtered. The 
contractor must specify the parts of organic matter, of 
chlorine, of free ammonia, albuminoid ammonia and 
nitric acid, and the number of bacteria in one ocubk 
centimeter of water delivered. He must also agree that 
the water shall contain no nitrites exceeding a trace 
that it shall be free from color, odor, turbidity, alkaline 
or acid tastes. All other provisions are exactly the same 
as in Specifications A and B. The local conditions are 
not believed to be favorable for the success of mechani 
eal filtration or any rapid process, and it will be ob 
served that only bids for sand filtration are invited. 


> 

THE POLLUTION OF THE PASSAIC RIVER and 
means to prevent it are to be investigated by a commis- 
which has just been appointed by Gov. Griggs, of 
New Jersey as follows: Dr. Elias J. Marsh, Mr. Wm. T 
Hunt, and Dr. H. C. H. Herold. The commission has power 
to employ to expend $10,000 for the in- 
vestigation, expenditures must meet the ap- 
of 


sion 


engineers and 
but all the 


proval the governor. 


> 

THE RIGHT TO USE WATER FROM THE NIAGARA 
River, in unlimited quantity and without compensation to 
the State of New York, is claimed by the following six 
concerns: Lockport Water & Electric Co., Niagara County 
Irrigation & Water Co., Lewiston Water Supply Co., 
Buffalo and Niagara Power & Drainage Co., Niagara 
Power & Development Co., and the Niagara, Lockport 
and Ontario Power Co. The Commissioners of the Ni 
agara Falls Reservation state that these companies now 
have legislative authority to take water from the river, 
and the Niagara Falls Power Co., chartered in 1886, 
now actually drawing water from that source and 
authorized to develop 200,000 HP., which will require 
6% of the average flow of the river. Another company 
the Hydraulic Power & Manufacturing Co., is enlarging 
its canal without authority, and has been taking water 
for many years. The Commissioners believe that the 
Falls will be seriously affected by these enterprises and 
they especially withhold their consent from the pro 
posed increased appropriation to a total of 200,000 HP., 
the company last named. 


is 
ts 


demanded by 


DELAWARE FREE SHIP 
bill introduced in the U. 8. 
This canal would connect 
Chesapeake and Delaware Bays, and it would be not less 
than 100 ft. wide on the bottom and “0 ft. deep at mean 
low tide. The bill proposes its construction as a means 
of military and naval defense, and for commercial pur- 
poses, and an appropriation of $1,000,000 would be carried 
with it. 


THE 
Canal 
Senate 


MARYLAND AND 
is the subject of a 


by Senator Elkins. 


- 


THE NICARAGUA CANAL PROJECT is still under 
investigation by the House Commerce Committee, and the 
last experts to testify before the committee were Mr 
M. T. Endicott, Civil Engineer U. 8S. N.; and Mr. Alfred 
Noble, M. Am. Soc. €. E., both members of the 
Canal Commission sent to Nicaragua last yeer. Mr 
Endicott detailed the work done by the Commission and 
says 34 days were consumed in actual field work by 
that board of officers. He thought the United States 
ovght to own a canal connecting the tw») oceans, and he 
did not know of any more favorable route than the one 
under consideration; but he also thought that the 
United States did not possess a sufficient naval force to 
hold it in case of war with England. He maintained 
that to construct a canal of 2S ft. depth throughont 
would cost $133,000,000. He regarded the Tehuantepec 
route as better from a strategic standpoint, but it would 
cost more money than one through Nicaragua. He esti- 
mated the general plant of the canal company as worth 
about $500,000; the breakwater pier was worm-eaten and 
of little value; but the one mile of canal, excavated 
16 ft. deep, was in good condition, as was the 11 miles 
of railway. Mr. Endicott considered the Ochoa dam 
feasible and safe, if it were not used as a weir. He 
considered the whole project feasible; but advised 
careful investigations on certain sections before work 
was commenced. Mr. Noble, in answer to questions, 
said that the prices put by the Commission upon > 
estimates had been obtained by careful consultation 
with those doing similar work in the United States. rir 
believed that the canal could be properly built for tne 
sum named by the Commission; but before he admitted 
that the route selected by the canal company was the 
best he would want to make further examinations. Mr. 
Noble had not consulted with officials in Nicaragua as 
to their altitude towards ownership of the canal by the 
United States; but he believed that the canal would be 
a commercial success. 
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THE RUTHVEN WAGON LOADER. 


An apparatus for loading earth excavated by 
scrapers direct into wagons without the inter- 
vention of hand shoveling, is shown in the ac- 
companying cut. The scrapers pass over a tilt- 
ing platform on which they are dumped, and the 
table is then tilted up so as to throw the earth 
into a hopper from which it is raised by a bucket 
elevator, the buckets dumping the earth into 
chutes through which it falls into wagons drawn 
up at the sides. The machine is about 20 ft. long, 
exclusive of the platform, and 7 ft. wide over the 
wheels, the chutes projecting beyond the wheels 
so that the wagons can easily be pulled under 
them. The chutes are 4 ft. wide, so that the 
wagon has only to move once to take a full 
load. The’ platform is 7 ft. wide and 9 ft. long. 
Two scraper loads of 4% cu. yd. each are dumped 
upon it, and it is then raised, being off the 
ground only about 7 seconds. The elevator 
buckets hold 2 cu. ft. There are 22 of these 
buckets attached to an endless chain running at 
such a speed that over 100 bucket loads are dis- 
charged per minute. The engine is under the 
chute, and runs the elevator continuously and 
also lifts the platform when desired by means of 
a friction attachment. 

The machine is the invention of Mr. R. C. 
Ruthven, Assistant Superintendent of the Barber 
Asphalt Paving Co., Buffalo, N. Y., and the 
company has built and used one of the machines 
at Buffalo. Mr. Ruthven states that it has loaded 
#5 to 40 wagons per hour, each wagon holding 2 
cu. yds. level full, working in very stiff clay. 
There is a saving of three or more teams in haul- 
ing the earth to the dump, owing to the wagons 
being loaded in a little over a minute, and there 
is no loss in changing the wagons, as the chutes 
hold what is elevated during that time. The 
saving on street work was found to be about 10 
cts. per cu. yd. as compared with men shoveling. 
The following is a table of the labor required, and 
cost of loadng from 500 to 800 cu. yds. per day on 
this system: 





No. of Men. Expense. 
ER cccde ehese epee etes ees aie $3.00 
Engineman. Fak Mae he en ey Oe 3.00 
Firemen... EcUE ba edees  wueee 1 1.50 
Dumping sc rape rs. 2 3.00 
Loading wagons 2 3.00 
Cleaning up Pet dee each wecuel oe 1.50 
ROGER ESEDON. sit'6 5500 06.455 6 60. dei CM 4.50 
eS ree ar 18.75 
DL <.¢cegtaescenasahaee 1 secs 1.50 
SOD “cide ce cdatt desde uvecacea®’ = 1.00 
i ND an 0.0 ka he os eH bs Cee O6K 08 2 3.00 
ee ae ear 8.00 
Pr Sn wench dnbencaaheteseneen® 2 3.50 
CO, RS TOR. Si cc bid ewe cc tt waned b0 2.00 
Total, 7 teams. 17 57.25 
Saving of 3 teams by “not having to 
stand long to be loaded. oe 10.50 
$46.75 
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EFFICIENCY OF NOZZLES FOR SMALL WATER 
MOTORS.* 


By Arthur B Ilsley, B. S., and Herbert R. Thurs- 
ton, B. S., Graduates of the Thayer School of 
Civil Engineering, Dartmouth, N. H. 

Owing to the general introduction of water 
under pressure into cities and towns, motors of 
comparatively small power can be used with ad- 
vantage in very many places. They are excellently 
adapted for driving light machinery, being simple 
in design, easily managed and very efficient. The 
motor, in most cases, is simply a wheel enclosed 
in an iron case in which it revolves freely, carry- 
ing upon its rim buckets or vanes, against which 
jets of water impinge. The value of an efficient 
nozzle which forms the jet of water, seems to have 
been disregarded in the design of many motors. 

The term, efficiency of the nozzle, herein used, 
means, strictly speaking, the coefficient of ve- 
locity, and were there any contraction of the 
stream after leaving the orifice, the area used 
should be the contracted area. But in the experi- 
ments there was no such contraction noticeable, 
and hence the term efficiency means also the co- 
efficient of discharge. Neither must this term, 
as used here, be confounded with the efficiency of 
the Venturi tube. Here this is found by using the 
area and velocity always at the orifice, and hence 


~ eGraduating Thesis Awarded First Honorable Mention 
in Engineering News Thesis Competition for 1895. The 
tabular statenients of the experiments are briefly sum- 
marised in the table given herewith, and the cuts repre- 
sent a selection of the different forms of nozzles tested. 


is always less than unity; while with the Venturi 
tube the efficiency greater than unity is obtained 
by using the velocity and area at the smallest 
section. 

The energy per unit of water discharged is pro- 
portional to the square of the efficiency of the 
nozzle, and the energy developed by the water in 
a unit of time is proportional to the cube of the 
efficiency of the nozzle. Water power from the 
street mains would nearly always be paid for by 
the quantity of water passing through the meter, 
and people buying or using motors would want to 
know the loss of energy per cubic foot of water 
due to nozzle efficiency. The percentage of work 


to fill the tank was then weighed, and :: 
charge obtained by subtracting this amo. 
the total contents. 

It was not intended in the experiments tv . he 
efficiency of each nozzle with any great de; f 
accuracy, but simply to compare in a gene; 
the merits of the different forms. Some «0; 
forms and connections are shown in the 4 
panying cuts. The dimensions of the 
were obtained with calipers reading to 1.(4\: 

Throughout the day the great use of wate; 
the main caused fluctuations in the pressur: 
an automatic registering gage showed to 
much as 10 or 15 Ibs.,so that there would hay 





A MACHINE POR AUTOMATICALLY LOADING WAGONS BY SCRAPERS. 
Designed by R. C. Ruthven. 


actually obtained from a given quantity of water 
consumed would be as follows: 


Efficiency of nozzle........ 1.00 .90 .80 .70 .60 .50 
Percentage of theor. work... 100 81 64 49 36 25 


Therefore, other things being equal, it would 
take four times as much water and eight times as 
long to do a given amount of work with a nozzle 
efficiency of .50 as it would with a nozzle efficiency 
of 1.00. 

The nozzles experimented with were connected 
directly to the pipe by ordinary fittings, and only 
screwed on enough to obtain a tight joint. The 
pressure was measured by a Woodman gage hav- 
ing 5-lb. divisions. The pressure when indicated 
between two divisions, could be easily estimated, 
or by means of the valve it could be regulated to 
any division on the gage. The -in. stem of the 
gage was screwed into the pipe behind the nozzle, 
care being taken not to have it project inside. 

In the first experiments on the 2-in. pipe the 
gage was located 3 ft. behind and 6 ins. below 
the nozzle. The tables contain a_ correction 
for the head due to the location of the gage. Dur- 
ing the experiments on the 1%-in. pipe, the gage 
was located 1 ft. behind the nozzle, and on the 
same level. 

With the large tips the pressure was much re- 
duced, owing to the long lengths of small pipe 
leading from the street main to the laboratory. 
To obtain greater pressure, a 244-in. fire hose, at- 
tached to the hydrant near the building, was 
brought inside, fastened to a short length of 2-in. 
pipe, and then a connection made to the tip. In 
these latter experiments the gage was located 
1 ft. above the tip. 

The quantity of water discharged was measured 
by weight in every case. From the smaller noz- 
zles it was collected in a tank holding a fraction 
over 1 cu. ft., and weighed on standard scales. 
The water from the larger nozzle was collected 
in a copper-lined tank holding about 8 cu. ft. This 
tank was provided with a weir at one end, and 
by watching the meniscus at the weir, the point 
at which the tank was exactly full could be found 
with much accuracy. 

The order of procedure was as follows: The 
water was turned on and allowed to run to waste 
from the nozzle through a length of 3-in. tin lead- 
er pipe, until the flow became regular, and then 
at a word from a timekeeper the water was di- 
rected into the tank until the latter was nearly 
filled, then at the word, again allowed to run to 
waste. The additional amount of water required 


some uncertainty in the observed pressure, even 
had a mercury gage been used. Many experi- 
ments were made in the evening when the press- 
ure became more constant, and gave a means of 
checking those made during the day. 

The time of the experiment was taken to the 
nearest second, and the weight of water dis- 
charged could be measured within 2 lbs. It 
should be stated, however, that the results ob 
tained for the larger nozzles are probably not as 
accurate as for the smaller ones, owing to the 
small size of the measuring tank used. 

The temperature of the water averaged 40° F 
at the time of the experiments. The weight given 
by Trautwine for this temperature is 62.425 Ibs. 
per cu. ft. As 62.5 Ibs. per cu. ft. is the basis of 
all hydraulic formulas, it was used in the com- 
putations. The difference would not be appre- 
ciable in the results. 

By reducing the observed pressure to feet, giv- 
ing the pressure head and adding to it the ve- 
locity head and the correction for the position o1 
the pressure gage, the equivalent total or stati 
head was found. Finally the theoretical velocity 


(or V2ghx area of orifice) gives the theoretical 
discharge, and the ratio of the actual discharge tv 
this gives the coefficient of discharge, or efficiency 

The arrangement shown in Fig. 9 was made for 
the purpose of studying the effect of the sudden 
contractions and sharp edges presented by the 
common “bushings.” It was made in two parts 
the “tip” and the “bushing’’—and as nearly as 
possible a cone. The diameter of the “bushing 
was made 1-32 in. smaller than that of the “tip” 
at their junction, as shown, so that there would 
be no sharp edge. presented to the stream by the 
possible poor workmanship. The end of the tip 
for % in. is cylindrical and the edge is carefully 
smoothed. When in use the “bushing” was 
screwed close up to the end of the pipe, so that 
there was a smooth conical passage from the pipe 
to the end of the tip. 

Figs. 7 and 8 show the tip from a water motor 
that is used quite extensively in this vicinity. 
It is a common gas plug with a 7-16-in. hole 
drilled in it. In the experiments two of the tips 
were used, alike in every respect, except that the 
bore of one was 1-16 in. out of center, and the 
experiments made with this eccentric tip are in- 
dicated in the table by a star (*). For some un- 
known reason this gives an efficiency considerably 
larger than the other. 4 

Fig. 10 shows a bronze “water chute,” which is 



































April 23, 1896. 


ged to direct two jets to the motor at the 
two ends of the diameter, the receiving buckets 
being shown by the dotted lines. The water is 
admitted at the center through a 2-in. pipe, whose 
is is at right angles to the plane of the paper. 
"The orifices at each end are rectangular ™%xl 
and the openings varied from 0.33 to 0.25 in. 
These openings can be partially or wholly closed 
by a wedge, whose office is twofold; first, to di- 


arra. 





VARIOUS FORMS OF NOZZLES 


rect the water outward against the buckets of the 

motor, and second, to regulate the size of the 

opening by moving it out or in. These wedges 

are attached to a gearing and the movement con- 

trolled by a handle outside the wheel. 
Conclusions. 

As expected from the results of recent experi- 
ments with nozzles for fire streams, the conical 
tips give the highest efficiency. The cast-iron 
tips, Fig. 2, are conical, with only a short cylin- 
drical portion at the end. Those shown in Fig. 
4 are also conical, but the angle at the vertex is 
too large and the cylindrical part begins too 


Results of Tests of Noz 
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is probably 144% too large. However, it was not in- 
tended, nor was it possible to reach this degree of 
accuracy with the apparatus available, so there 
has been no attempt in the experiments to make 
this correction. It simply shows that this conical 
tip has an efficiency very near to unity, as is 
also the case with the 3-16-in. and %4-in. cast- 
iron tips. Therefore, it is concluded that the tip 
for a water motor should be, when possible, a 


\ | 
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FOR SMALL WATER MOTORS. 


cone. The angle at the vertex should be about 
20°, and for a distance of about twice the di- 
ameter of the orifice from the end it should be 
cylindrical, and all sharp edges where the ve- 
locity is high should be avoided. 

The form of the connection plays a very un- 
important part in the results, and the effect of 
turning and smoothing the surface of the bush- 
ings is also not appreciable. In fact, the form or 
character of the surface of the water passage 
where the velocity is comparatively small, as it 
is in the larger parts of the passage, seems to be 
of no importance. But the effect of any sudden 


zles for Water Motors. 


ne ee Time — Discharge — 

Leateh Orn Pa t >= Vel ae P Total Theor. Theor er 

Fig. ie observ'd, flow, Lbs. per Cu. ft. n el. o ress, ‘0 ; or. o 
No - Mat. Iba. * mins on permin. pipe. head. gage. head. head. vel. discharge. efflux. 
1 - ..- oe 2 31.3 0.50 .38 eee —O.5 193.5 193.0 111.5 $57 -877 
2 : 3-16 . 81 1 77.7 1.24 1.68 04 «eee 186.6 1866 109.6 1.26 984 
cooos -, ae * 73 lg 128 2.05 1.57 04 —0.5 168.2 167.7 103.9 2.12 -967 
Biucce * 80 1.53 294 4.70 3.60 20 +1.0 1845 185.7 109.4 5.00 -940 
3.00. * 49 2.00 239 3.82 296 13 -068 4112.7 112.3 85.0 3.9 .979 
4... 2 . 28.5 1.50 320 5.12 6.95 -75 cece 65.6 66.3 65.4 5.35 -957 
Sicoe Sy e 16 1.40 345 5.52 4.22 28 ° —0.5 36.9 36.7 47.6 6.22 -887 
5.... 5g % 75 58 794 12.7 9.70 1.46 1.0 173.0 1755 1063 13.6 .934 
6.000 «% = 10 1.33 356 5.7 4.35 29 —0.5 23.0 22.8 38.3 7.0 -813 
6.... % £ 7 33 £1176 = 18.6 14.20 3.15 ‘1.0 161.4 165.1 103.2 19.0 -979 
Teves 7-16 “ 50 2.00 220 3.5 2.7 11 10 115.2 116.3 86.5 5.4 -648 
Toc & ne 81 1.50 281 4.5 3.4 18 +10 186.6 187.8 110.0 6.9 652 

8... = AO* 2.00 241 3.8 2.9 -13 10 115.2 1163 865 5.4 7 
8 a - 81* 1.50 305 4.9 3.7 -21 +10 186.6 187.8 110.0 6.9 -710 
Sisco ae brass. 70 3.50 131.1 2.10 2.75 13 sees «6161.3 161.4 102.0 2.09 1.005 
10 03 chute. 50 -75 ove 1.42 1.1 02 41.0 115.2 1163 86.5 1.62 877 
— " 50 1.67 cove 4.48 3.4 18 +1.0 115.2 116.4 86.6 5.41 .828 
coco 6h “ 79 1.25 woos 5.82 4.4 .30 1.0 182.0 183.3 107.6 6.79 861 
*¢ oes a < 50 -75 coos §69 6 7.8 94 410 115.2 117.1 86.8 13.02 -780 
cee Oe « 74 -57 coon’ =13.61 11.4 260 +10 1705 173.5 105.7 1586 -795 


far back, so that there is probably a slight con- 
traction formed in the cylindrical part by the 
sharpness of the conical angle. 

The high efficiency given by the experiments 
(in some cases more than unity), is probably due 
to a slight error in the graduation of the pressure 
gage. This error, however, can be but slight, for 
it is known to register correctly at about 80 Ibs., 
since it agrees with the static pressure at 83 Ibs. 
It is shown, however, that the efficiency of the 
conical tips at 70 Ibs. is about 144% greater than 
at_80 lbs., while at other pressures it seems to 
Temain constant. Hence in all cases the effi- 
ciency obtained with the pressure at about 70 Ibs. 





change at the end where the velocity is at its 
highest is seen by the results from the tip shown 
in Fig. 8. 

With the conical tips the efficiency seems to be 
constant at all pressures. In tip Fig. 4, for ex- 
ample, the efficiency at 78 Ibs. pressure is about 
the same as at 28 Ibs. With the tips like Fig. 6, 
where the rate of contraction decreases from the 
pipe to the orifice, the efficiency is greater for 
high pressures than for low pressures. In cases 
where the rate of contraction increases at the 
orifice, as in Fig. 3, or there is a sudden con- 
traction, as in Fig. 8, the efficiency is less for 
high pressures than for low. 
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THE CLAIMS OF THE CONTRACTORS FOR THE NEW 
CROTON AQUEDUCT. 


In a very long personal letter to one of the edi- 
tors of this journal, Mr. D. D. McBean, one of the 
contractors on the new Croton aqueduct, criti- 
cises the remarks made in our issue of April 9 
concerning the proposed reference to a legisla- 
tive commission of the dispute between the con- 
tractors and the city. Mr. McBean says that 
these remarks are based upon false representa- 
tions as to the ground of the contractors’ claims, 
as published in the newspapers, and he com- 
plains that the daily press has persistently de- 
clined to fairly present the claims made or to 
correct glaring misstatements as to the real na- 
ture of the contention of the contractors. 

Though Mr. McBean does not ask us to do so, 
we present these claims below, as formulated by 
him, and leave our readers to judge for them- 
selves as to the equities of the case: 

In the first place there is a general public im- 
pression that the contractors are trying to get 
payment for the work done in making good their 
own defective work. This, says Mr. McBean, is 
wholly incorrect. What the contractors claim is 
that the amount of tunnel excavation for which 
they should be paid is the section originally fixed 
by the Aqueduct Commission and its Chief En- 
gineer, and on which the monthly estimates were 
based, and not the smaller section which was sub- 
stituted in place of the first when the commission 
was reorganized and on which the quantities of 
tunnel excavation were finally computed. 

Mr. McBean further says that the Chief Engi- 
neer should alone decide whenever a difference of 
opinion exists regarding the reading of specifi- 
cations, but the representatives of the city ruled 
differently. In spite of the clause in the contract 
providing that ‘the Chief Engineer shall in all 
cases determine the amount or quantity of the 
several kinds of work which are to be paid for 
under this contract,’ the counsel to the corpora- 
tion ruled that it was his interpretation of the 
contract which was to control the Engineer. As 
a result of this ruling, the final estimate was 
made up by the Engineer in accordance with the 
interpretation of the counsel to the corporation, 
though this was contradictory to the original in- 
terpretation of the Engineer. 

The story of how the original tunnel cross-sec- 
tion was fixed, and how it was afterward re- 
duced, according to Mr. McBean, is as follows: 
Early in the history of the work a special com- 
mittee of three was appointed to confer with Hon. 
Morgan J. O’Brien, Counsel for the Corporation, 
and Mr. Edward V. Loew, Comptroller, “to con- 

sider the claims and views of the said contrac- 
tors” regarding the area of excavation to be al- 
lowed. After a full examination and with the 
consent of the counsel and Comptroller, the fol- 
lowing resolution was adopted: 


Resolved, That the cross-section of tunnel excavation 
(except timber section) should be the area of the con- 
duit plus that of the masonry around the conduit neces- 
sary to preserve the shape of the conduit against the 
pressure of the surrounding medium; allowance to be 
made for the necessary weepers and other contrivances 
specially mentioned in the contracts; and thatthe Chief 
Engineer and the Consulting Engineer will report whether 
the method of calculation adopted to this time conforms 
to the principle above enunciated and that they present 
an average typical cross-section, or cross-sections, show- 
ing what allowances should be made, embracing in said 
cross-sections the area of the conduit, the necessary ma- 
sonry, necessary weepers and other contrivances as above 
specified. 


In accordance with this resolution the Chief and 
Consulting Engineers reported that—‘We find 
that the methods of calculation adopted to this 
time conform to the principle enunciated in the 
resolution.”” They also submitted an average 
typical cross-section, showing a general thickness ° 
of 20 ins. of masonry around the inside area of 
the conduit. 

Corporation Counsel Morgan J. O’Brien, now 
Judge of the Supreme Court, certified to the 
Comptroller that the resolution referred to was 
in accordance with the terms of the contract, and 
on this basis all approximate estimates were 
made out up to the time of the completion of the 
tunnel excavation. 

Later, and at a time when it was popular to 
denounce the aqueduct contractors, says Mr. Mc- 
Bean, a change of city officers occurred and new 
Aqueduct Commissioners were appointed.. What- 
ever may have been the cause, says our corre- 
spondent, a change of policy was at ence ap- 
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parent towards the contractors. A report was 
framed and adopted, which in effect reduced the 
allowance for tunnel excavation from 20 ins. out- 
side the conduit area to 12 ins. outside this area. 
The late Gen. John Newton, then a member of the 
commission, was absent at the time this reso- 
lution was adopted; but on his return he vigor- 
ously objected to the conclusions arrived at, on 
the ground that gross injustice had been done 
to the former commission, and that no one before 
“had dared to deny the soundness of the inter- 
pretation which the former commission, and the 
Corporation Counsels have placed upon the pro- 
visions of the contract in relation to tunnel ex- 
cavation.” Gen. Newton refused to further act 
with this commission. 

The old Chief Engineer was then removed, and 
his successor, under the orders of the commission 
and the counsel for the corporation, in making up 
the final estimates, allowed only the 12 ins. out- 
side the conduit area, instead of the 20 ins., cer- 
tified to by himself, as former Consulting En- 
gineer, as being the allowance called for by the 
contract under the resolution of the old commis- 
sion. 

Mr. McBean and his associates now claim that 
an injustice is done them in this arbitrary re- 
duction of the cross-section area on which pay- 
ment is based. They cannot sue the city of New 
York in any court outside that city, and they 
must go to such court as the city selects. In 
the case already tried, the Judge did not let the 
case go to the jury. But the Judge, in one part 
of his opinion, unconsciously admitted the con- 
tractors’ claim, when he said that: 


“‘As the work progressed the Engineer was to determine 
how much of an excavation was required for the construc- 
tion of the aqueduct at each particular place.’ . 

“and when such a cross-section was established the con- 
tractor was bound to excavate up to that line. He was, 
however, to be paid only for the excavation within the 
line as given him by the Engineer.”’ 


But the Judge further ruled that— 


When the Engineer was required to give his final cer- 
tificate this question, as to the amount of excavation for 
which the plaintiffs were entitled to be paid, was pre- 
sented to him for his determination. . .. It was, 
therefore, at the time of making the final certificate that 
these questions had to be met and finally dertermined.”’ 


The contractors claim that under the first rul- 
ing the cross-section was fixed at 20 ins. “as 
the work progressed,” and that they should re- 
ceive pay for that amount. But the second rul- 
ing requires them to abide by the cross-section 
as established at the time of making the final 
estimate. The Court of Appeal’s Judge, in in- 
terpreting the plans and specifications, says that 
while the cross-sections show the tunnel lining 
of brickwork to range from 12 ins. to 16 ins., and 
even more, in thickness, they all leave the inside 
area of the tunnel as equal to the requisite size 
of 201 sq. ft. He further says: 


“By the final certificate the plaintiffs have been allowed 
at all times at least as much excavation as was limited 
by the exterior lines of the brickwork surrounding the 
tunnel at any particular point.”’ 

He says also that the cross-section should be 
determined by the Engineer with reference ‘to 
the exterior line of the brickwork lining the tun- 
nel.” 

Clause 17F of the contract says: ‘“‘The form and 
area of the cross-sections of the tunnel excava- 
tion at any place shall be such as the Engineer 
may determine for that place, but at all points 
it shall have an area of at least 201 sq. ft.” The 
Judge referred to interprets this as meaning that 
the free inside area of the conduit shall be not 
less than 201 sq. ft., and in calculating tunnel 
excavation he practically adds to this the thick- 
ness of the brickwork. But Corporation Counsel 
Beekman ruled that the 201 sq. ft. meant the 
cross-section of the area of excavation to be paid 
for, and in the final estimate a cross-sectional 
area of 204 sq. ft. was allowed. This the con- 
tractors claim is not enough; on the assumption 
of 201 sq. ft. for inside area plus the area of 12 ins. 
of brickwork all around, instead of 20 ins., the 
eontractors will accept payment in full. But, says 
Mr. McBean, the fact is that the inside space of 


*-the: tunnel surrounded by brickwork has at no 


‘place on the new Gboton aqueduct an area of 
201 sq. ft., though the opinion of the Judge of the 
Court ef Appeals is that this is what was meant 
by the contract. 

The contractors further claim that in the or- 
iginal plans for the aqueduct weepers were pro- 
vided to admit groundwater into the tunnel, with 
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a view of adding to the supply. About the time 
of the completion of the work the fact was de- 
veloped that this seepage water was contami- 
nated. The contractors were required to shut it 
off, and were promised payment therefor. They 
performed this work, but now claim that payment 
was denied, and when they applied to the courts, 
they were met by a statute law exempting the 
city of New York from a common law liability. 
We have discussed the points raised by Mr. Mc- 
Bean’s letter in our editorial columns. 


S$ 


THE STATISTICS OF MINERAL AND METAL PRODUC- 
TION IN THE UNITED STATES IN 1895. 


We present herewith through the courtesy of 
our contemporary, “The Engineering and Mining 
Journal,” a table showing the production of min- 
erals and metals in the United States in 1894 and 
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and metal production in 1895 exceeded t) 
of 1894 by over $95,000,000. Attention is . 
the fact, howevar, that some quantities 
twice in the table; hence some deduction: 
be made from the record of totals giver 
the coal used in makingcoke,and the iron 1 
in making pig iron should be deducted ¢ riy 
at the correct total. Making deductions 
duplications of this class, the conpiler 

statistics reaches $628,689,505 as the actu tal 
value of mineral and metal produ-tion the 
United States in 1895. 


_- ee 
BARROW CAR AND TRANSFER CAR FOR HANDLING 
BROKEN STONE, ETC. 
In quarries where stone is got out for 1d- 


making or concrete, there is usually a con= jer- 
able amount of expense and iabor invol\ in 
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MINERAL PRODUCTION OF THE UNITED STATES IN 1894-95. 


Compiled for Taz Miverat Inpustry, Vol. IV., 


By Richard P. Rothwell, editor of 














the eee and ane Journal. 





| 1804. 1 1895. 
j Customary ~ Quantit Value at | “Quantity. Value at 
| Products. Measures. |_ o ana Prod Oe Ee ee : Place of 
S | Produec- tr ‘odue 
a Comes? "yoke | "Wo (Gummy Beas | Sn 
Non-METALLIC. | 
Abrasives— | 
1 Corundum and emery... Short tons.... 1,120 1,106 $109,500 885 349 $56,400 
B GRMRMOB, one kcies veresccces Short tons.... 1,000 907 35,000 2,065 1,873) 93,350 
8 Grindetones ....sccces.es Short tons.... 29,989 27,200 257,596 36,389 33,004 290,378 
4; Millatomes .......cccccs0s Short tons.... 297, 269 4,447) 105 95 | 8,525 
5 Tripoli and infus. earth.. Short tons.... 1,663, 1,508 22,825 1,788 1,622 26,049 
6 Whetstones.............. Short tons... 1,735 1,574 84,450 1,609 1,459 78,303 
7 Alum........+. cael nisin Short tons..../ 72,000, 65,304 2,160,000 75,000 68,025, 2,225,000 
8 Antimony ore.............. Short tons.... 165) 150 9,075 1,083 982 37,905 
Asbestos and tale— j 
@ BABONOS... vcdicsccetvccs Short tons.... 265 240 4,350 1.010 916 11,400 
10 Fibrous tale............. Short tons.... 50.500 45.804 505,000 66,500 60,316 665,000 
11. Tale and soapstone...... Short tons....; 21,044 19,087 401 892 18.885 17,129 361,353 
SAR 6 dics secndvvcenence Short tons.... 4,198 4,080 75,654 14,300 12,970) 300,000 
13 Bituminous rock.......... Short tons....) 34,199 31.018 148,120 43,778 39,707 143,456 
SAT ONR. cscs oeklsaet casks Short tons... 23.758 21,548 95,082 20,255 18871) 99,00 
IN 44 tant Jhéudibibene’ Long tons.... 10,732 10,908 42,928 14,145 14,371) 56.580 
SE é.daaidecliedsseawedeue Pounds....... 13,140,584 5,962 919,841 13,506,356 — 742,850 
97 RPOUEG io 6.655.558. sve castes Pounds....... 379.444 172 98,655 394,854 - 102,662 
18 Cement, natural hydraulic Bbls., 300 Ibs. . 7,813,766 1,064,297 4,455,928 7,694,053 1,047 008 4,597,285 
19 Cement, Portland.......... Bbls., 400 Ibs. . 611,229 110,877 = 1,209,446 749,059 135,879/ 1,430,0x9 
20 Clay, refractory..... scaeul Short tons....| 3.375.738 3,061,794 4,050,885 63,750,000 3,401,250) 4,500,000 
91)Claw, Keanlim. ......s 020000. Short tons..... 24,552 22,246 185,169 30,910 28,035 258.431 
22 Coal, anthracite............ Short tons....| @52,010,433) 47,183,345 80,879,404) «58,362,985 52,965,538). 89,948,699 
23 Coal, bituminous .......... Short tons. ...| @117,865,348 106,903,871 108,758,967 «138,079,466 125,247,053 125,489,488 
CN. is ass tsteidns senanere Short tons...., 8,495,295 7,706,846 12,654,558 9,927,348 9,006,090) 15,258,935 
@ Cobalt omide.......cccccees Pounds....... 550, 3 8,843 ~ 6,400 3) 8,640 
BB} COPPOTAS . 2. sc cvencccee.ess Short tons.... 14,897 13,511 104,100 14,118 12.805, 69,846 
27 Copper sulphate........... Pounds....... 560,000,000, 27.215 _ 2,016,000 45,000,000 20,412) 1,350,000 
vs Chrome ore............0006 Long tons.... 2,653) 2,697 DTS ci veccneesplones bubeee freee eeeees 
SR ORIIEE 65 55.0 ucedasenccys Long tons....! 18,704 19,008 83,465 22,195 22,550) 104,082 
30 Fluorspar............0...+- Short tons....| 6,400! 5,805 58.304 4,000 3,628 36,440 
GSTIGURGIMED. 6... i acecccenvess Pounds....... } 770.846 349 34,689) 392,008 178 17,640 
32 Graphite, amorphous...... Short tons. ...! - 165) 150, 1,252, 1,100 98s 4,700 
SR... hitinnat-aebeaens Short tons....; - 301,536, 273,498 910,831) 298,572 270,804) 974,219 
QUE GOO s cih os. acds fiacsest Long tons....| 11,880,000) 12,070,080 20,790,000, _ 16,950,000 17,221,200/*29,662,500 
QUEMNDD, ice sain 9 vei de 2h bsnl <8 Bbls., 200 Ibs..' 656,750,000, 5,148,320) 28,375,000) 60,000,000 5,443,164) 30,000,000 
SID oisnn nin un vib vdeo ee Short tons..... 1,370 1,243 z 2,200 1,995, 14,700 
37 Manganese ore ............ Long tons.... 11,735 11,924 74,890 14,883 15.121 92,044 
38 Mica, ground............. Pounds......./ 829,500 7 35,957 750,000 340 31,956 
90: Mica, sheet.............06 Pounds....... 9,900 4 11,103 6,200 3 6,400 
40 Mineral wool,.............. Pounds.......} 5.776. 5,239 58,936, 6,742 6,115 69,481 
GE IO in oo cdc ctetie cosas Pounds....... 750,000 340 45,000 1,900,000 S62 114,000 
42 Natural gas...... inoetenedcebensaubenshecabalew bSapathenaleeeaeakin 18,000,000) ....csccccselvevece eves 12,000,000 
43 Paints, mineral............ Short tons... . 47,593, 43,167 1,011,182 7 084 42,705, 1,086,767 
44 Paints, vermilion.......... Short tons.... 91 83 111,209 118 107 118,190 
45 Paints, white lead......... Short tons.... 87,242 78,155 8,445,174 92,000 83,462} 8,740,000 
46 Paints, zinc oxide. .. . Short tons. . 22,814 20,607 = 1,711,275 22.690, 20,498) 1,588,300 
47 Petroleum (crude)......... Bbls., 42 gals. 48,527,336 6,158,119 40,762,962 50,652,025 6,420,742) 42,547,701 
48 Phosphate rock.........../ Long. tons..../ 952,155 967,485 — 2,856,465 831,498 844,802) 2,577,643 
MOT a 0000p 0 0080 sn des ccde . Long tons.... 225,000 228,622 607,500, 217,700 221,183 587,790 
50 Precious StONES,....... cee eevereeseeerccnlecreesessess tees cesess 150,000)... ccececcselecsss oe a 150,000 
SUP TGS cncsssscccpuesce¥os |Long tons.. 107,462 109,192 
52 Salt, evaporated........... ‘Bois, -, 280 Ibs...) 11,798,659 1,498,198 
ee eee | Bbls., os | 2,341,922 297 376 
54 Silica, sand and quartz. . .|Long tons. . 477 670 485,313; 
55 Slate, roofing............. *"|Squa BOE. veces 611,776 180,474 
56 Slate, other manufactures. Square feet. . 4,395,125 12,966, 
57 Stone, limestone (flux)..... |Long tons.. < 3,544,398 3,601,459 
58 Stone, marble.............. |Cubic feet....) 6,331,279 518,532 
5Q|Stone, ONYX........-..cs000 \Cubic feet....| 1,450 110 
60 Sulphur....................)/ Long tons....} 4d 488 
61 Other building stones..... | pag CS ee Dinos knee ee 2 
Total non-metals.. .... i oye ak bbe wid Fesdecscocess |sncoes ene 378,877,939! 
METALS. | | 
62 Aluminum....:.......0.00. 'Pounds....... 817,600) 371 
63 Antimony Koken dikeks ein Short tons..../ 220, 205. 
SONGS 565 v20cdei ttuaneten Pounds....... 358,504,314 160,392 
65 Go id Lnccépy nareaeeeitaeneee Troy ounces. . 1,923,619 59,824 
GU TVOR, Bhw ow osc. ve cenwses ce Long tons.... 6,657,388 6,764,572 
67 Lead, value at New York.. Short tons.... 160,867 145,906; 
68 Quicksilver. ............... Flasks, 764 Ibs 30.440 1,056, 
69 Silver, commercial value... Troy ounces... 49,846,875. ¢1,550,387 
70 Zinc spelter......cesssccces Short tons....) 74,004 67,135); 
Total metals. . ois aot ca Ee ao se dean 
Est. products unspec iia, 0) sx'es asenine evabns bh ccabies. ««s Meadpaaeae , 
Grand total............).cesveeseeeces tvereens boos tevea sea ie 578,470,058 


‘(aj Bituminous coal includes brown coal ‘and lignite. 





The anthracite production is the total for Pennsylvania, 


Arkansas, and Colorado. (b: Estimated. _(c) Kilograms. 


1895. The statistics here summariged were col- 
lected for our contemporary’s annual . publica- 
tion, “The Mineral Industry,” the fourth annual 
issue of which is now in an advanced stage of 
preparation. 

It will be seen that the total value of mineral 


the handling ofthe broken rock between the 
face. of the work and the crushing plant or cars 
We illustrate herewith a-barrow car designed for 
facilitating this work. It consists of an iren tray 
having a large wheel in the genter and a smal! 
guide or steadying wheel on each side. The large 













































+ is enclosed in a hood and runs on a single 
: +-rail, while the guide wheels run on rough 
. longitudinals. The car is moved as a 
w by two handles, and the top of the hood 
ed with a loop to which the hook of a der- 
r crane rope can be attached for hoisting. 
ric 1 is a view of the car and Fig. 2 shows it 
at a quarry, loaded with 8,140 Ibs. of stone. 


Fig. 1.—Barrow Car for Handling Stone, Etc. 


This barrow car is manufactured by the Ameri- 
ean Road Machine Co., of Kennett Square, Pa., 
and is intended for use in railway excavations, 
mines, quarries, brick yards, gas works, etc., and 
for handling coal in factories, hotels, etc. Some 
of the testimonials state that one man can wheel 
a load of 2,500 to 3,500 Ibs. in a car on the level, 
and at one quarry the cost for labor has been re- 
duced from $6 to $1 per day, while the saving in 
eost of handling broken stone for road work is 
said to be only 10 cts. per cu. yd. 





FIG. 2.—BARROW CAR IN USE AT A QUARRY. 


Another expensive item in the cost of handling 
stone for road work is the shoveling from railway 
cars into wagons, and Fig. 3 represents in dia- 
gram an apparatus designed by Gen. Roy Stone, 
Engineer of the Road Enquiry Office, U. S. De- 
partment of Agriculture, to reduce this cost and 
facilitate the work. This apparatus has been 
adopted by the California Highway Commission 
and will form part of the state plant for furnish- 
ing road material to counties. It consists of a 
series of bins or tubs, 3% 4 ft. and 3 ft. long, 





Exe. News. : See 
Fig. 3.—Apparatus for Transferring tGroken Stone from 
Railway Cars to Wagons. 


mounted on a car frame, and having the outer 
side eurved to a radius of 2 ft. The bins are 
linked together at the back during trangportation, 
and when unlocked are tilted over by a lever 
fitted on the pin of the tub onto portable skids 
hooked to the car, thus dumping the contents 
into the wagon drawn up at the side of the car. 
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An iron strap has one end bolted to the car frame 
and the other end hinged to the outer corner of 
the tub. This holds the tubs in position during 
transportation, and also prevents them from 
being thrown off the car while being dumped. 
The. wagon shown is the distributing wagon with 
spreading tail door, which was illustrated in our 
issue of March 14, 1895. The following note on 
the cost of shoveling stone is taken from the 
Massachusetts Highway Commission’s report for 
ISHS: 

In reply to the question as to the cost of shoveling 
broken stone onto carts, 25 towns answered: “‘This cost 
varies from 4 to 20 cts., a mean of about 9% cts. per 
ton."’ In this connection it is well to call attention to 
the fact that an elevator and bins, or bins set up to load 
without shoveling, will save 9% cts. on each ton of stone 
on this one item. If the time saved on the team while 
waiting to be loaded be taken into account, the saving 
may be estimated to be from 20 to 30 cts. a ton, or about 
$500 on 2,000 tons of stone. 

—— mt 


THE SEMI-CENTENNIAL OF THE PENNSYLVANIA 
RAILROAD CO. 


At the celebration, on April 13, of the fiftieth 
anniversary of the Pennsylvania R. R. Co., Pres- 
ident George B. Roberts sketched the progress 
made by the company in its half century of ex- 
istence. While the company was organized in 1846, 
it was not until 1852 that it possessed a line of 
transport between Philadelphia and Pittsburg, 
and then only in connection with the State works. 
In 1852 the company operated 
224 miles of railway, its capital 
stock and debt was $12,000,- 
000. In the first year of its op- 
aration it carried about 70,000 
tons of freight and about 500,- 
OOO passengers. 

In contrast to this the com- 
pany now owns 357 miles of 
railway between Philadelphia 
and Pittsburg; it owns or con- 
trols what were once 256 cor- 
porations, now merged into 138 
distinct companies; and it con- 
trols 9,000 miles of railway, 
with an aggregate capital of 
$834,000,000. As compared with 
the 70,000 tons of freight of 
1852, in 1895 the entire system 


moved 160,000,000 tons of 
freight, and it carried with 
reasonable safety and  pre- 


cision 75,000,000 ot passengers. 
In 1852 the company owned 50 
locomotives and not over 1,000 
cars of all kinds. To-day 3,400 
locomotives and 141,000 cars of all kinds are in 
use on the company’s system, and 226 barges, 
steamboats and other craft are used on the 
water in connection with its lines. 

The gross income of the corporation, in 1852, 
was less than $2,000,000; in 1895, the gross income 
from the entire system was over $133,000,000. 
In 1852 its pay roll amounted to less than $400, - 
0U0; in 1895, this had grown to over $36,000,000, 
or an average of more than $100,000 per day, 
which is distributed among 97,000 employes. After 
paying all its debts the corporation has distrib- 
uted to shareholders, in these 50 years, over 
$166,000,000. 

But, as Mr. Roberts pointed out, in this same 
“ years, the population of the United States 
grew from less than 25,000,000 to nearly 70,000,- 
000; and the population of Pennsylvania increased 
from 2,500,000 to 5,700,000. The City of Phila- 
delphia, in 1852, numbered less than half a mill- 
ion, and Pittsburg contained less than 40,000 in- 
habitants. To-day Philadelphia has nearly 1,200,- 
000 inhabitants and Pittsburg 280,000. In 1852, 
there were only 10,900 miles of railway in the 
entire United States, as compared with 179,279 
miles, on Jan. 1, 1895. In 1840 the State of Penn- 
sylvania had an aggregate of 953 miles of rail- 
way; on Jan. 1 last, the aggregate for that State 
alone was 9,511 miles. 

From another sketch presented at the time, it 
appears that this company has only had five pres- 
idents in its 50 years of existence. When organ- 
ized on April 13, 1846, Samuel Vaughan Merrick, 
who was one of the most active promoters of the 


or feels 
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enterprise, was made the first President. After 
serving three years he was succeeded by Mr. Wm 
Cc. Patterson, also one of the original organizers 
of the road. Three years later Mr. Patterson was 
followed by J. Edgar Thomson, the former Chief 
Engineer of the road, and Mr. Thomson held that 
office from Feb. 2, 1852, until his death in 1874. 
He was followed by Thomas A. Scott, who was in 
turn succeeded, 15 years ago, by George B. Rob 
erts, the present President 


TT 


A COMBINATION LOCK WITHOUT A DIAL. 


A combination lock, in which no dial is used 


and which is operated by the senses of hearing 


‘+, only, has recently been placed on the 
market. As a lock it is applicable to doors, draw- 
ers or lockers, and is durable, cheap and simple 
in construction. 


The lock mechanism essentially consists of a 


corrugated tumbler, C, upper and lower lock-disks, 


D and E, working in combination with a pawl, F 
Two other disks, B and A, and a washer, 9, are 
used in changing the combination, which may be 
varied 350 times for any one lock, according to 
full directions sent out by the makers 
Unlocking is prevented by the normal position 
of the projection on the lower disk, E, touching a 
corresponding projection on the bolt itself. On 
the disk, D, is a so-called “smooth place,” which 
lifts the pawl out of the corrugations. Starting 
with the pawl thus lifted, a specified number of 
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?) 
Side Elevation. 

A Combination Lock Without a Dial. 


turns of the knob are made, to the right, to the 
left, to the right again, and finally a turn which 
revolves the lower disk, E, and withdraws the 
bolt. While the clicks of the pawl in the corru- 
gations may be heard and counted, the pulsations 
made by this movement may be also felt and 
counted. As a consequence the lock can be read- 
ily opened in the dark. It is practicably unpick- 
able. These locks are already extensively used 
in the West for school and gymnasium lockers. 
The lock is made by the Keyless Lock Co., 180 
Lake St., Chicago, IIL 
mn nto —| 2 oe 

THE SUN’S ECLIPSE IN AUGUST will be observed 
from the Island of Yesso, Japan, by an American scientific 
party mow on its way to that country. This party is 
made up of Prof. Totd, of Amherst College; Prof. Gar- 
rish, of Harvard Observatory; Lieut. Pemberton, of the 
U. & Navy; Mr. Thompson, in charge of the mechanical 
department of the Amherst corps; Dr. Van de Pool 
Adriance and Arthur M. Francis. This party is being 
conveyed to its destination by the yacht “Coronet,” be- 
longing to Mr. Arthur C. James, of the firm of Pheips, 
Dodge & Co., of New York. Mr. James and his wife 
accompany the expedition. 
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A NEW DYNAMOMETER FOR MEASURING POWER 
ABSORBED IN DRIVING MACHINERY. 


We illustrate herewith a new transmission dy- 
namometer, constructed by the Riehle Testing 
Machine Co., of Philadelphia. It is an improve- 
ment on an instrument built by Prof. 8. W. Rob- 
inson, of the Ohio State University, Columbus, O., 
for use in the Mechanical Laboratory of that insti- 
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A PLY-WHEEL BUILT OF STEEL PLATES. 


The accompanying drawing shows a steel plate 
belt-wheel, designed by Messrs. Thomas E. Mur- 
ray, Consulting Engineer of the Albany Railway 
Co., and Harry E. Campbell, of the Albany Con- 
struction Works. 

Two of these wheels were designed for two 
Cooper-Corliss tandem compound engines be- 





THE RIEHLE-ROBINSON DYNAMOMETER FOR MEASURING POWER TRANSMITTED. 


tution. We condense the following description 
from a circular issued by the manufacturers: 


This machine consists essentially of a supporting frame, 
or pedestal, a T-shaped arm carrying the driving mechan- 
ism, and a graduated scale or weighing apparatus. 

In use the instrument is made fast to the floor with the 
pulleys under or to one side, but in the plane of the beit 
which drives the machine, the power to drive which is 
to be measured. Then the lower pulley of the dyna- 
mometer is connected by a belt with the machine, while 
a second belt connects the upper pulley on 
the instrument with the pulley on the power shaft. 
This arrangement of pulleys enables the observer to 
connect his instrument without moving either the ma- 
chine to be measured, or the driver on the main line. 

The two pulleys of the instrument are mounted on a 
strong cross-tree bar so that they both overhang and can 
be swung around to any position. This overhang and 
swing makes it convenient to put either belt on or off 
without unlacing, and to swing the puleys either way 
for tightening or loosening both belts 

The pulleys have each a gear on the end of the hub, 
both of which mesh into a smaller gear between, the 
latter being supported on a pin made fast as a crank pin 
in the arm from a shaft which passes through the center 
of the hub of the cross-tree in the head of the main col- 
umn. To the opposite end of this shaft the poise bar is 
made fast by a set screw in a boss to which the poise 
bar is secured. Thus when the small intermediate gear 
is thrust to the one side or the other by the large gears, 
the poise bar is correspondingly moved. 

As work is transmitted from one pulley to the other 
through the intermediate gear on the crank pin, the latter 
will be thrust to one side with a force proportioned to 
the effort transmitted, which tends to tip the poise bar, 
te prevent which weights are applied. The equilibrating 
weight, together with the speed, etc., furnish data for 
the calculation of the work being transmitted. 

The poise bar is graduated and has a sliding weight, 
which moves from one end to the other, and the grad- 
uations count from 0 at the middle to 10 at either end. 
At each end of the bar is a knife-edge pin to which is 
suspended a rod and pan that may carry 14 or less weights 
et 5 lbs. each. Each weight is marked ‘5 Ibs.=100 ft. 
bs. per rev. as shifted from pan to pan.” 

In starting an experiment, the weights may be equally 
divided between the opposite ends of the poise bar, and 
the poise weight may be in the middle of the poise bar, 
when the latter is in equilibrium, or balanced. The 
poise weight is then moved out more and more on the 
poise bar till the end is reached if not sooner equipoised 
by the work being transmitted. Then the poise weight 
ie brought back to the center, and one 5-lb. weight at 
the same time moved over from one poise jan to the 
other, the same making a difference of 10 Ibs. and just 
equal to the 10 of the poise. weight moved from end to 
center. Then the poise weight is moved out again, and 
so on, until finally an equilibrium is found as between 
the poise bar at one end and the gears at the other end 
of the crank shaft. Then a count of the weight will 
tell the number of pounds that acted to turn the poise 
bar. Each new instrument should be calibrated and have 
a correcting diagram made out for itself, as the law of 
each instrument may differ from that of another. 


longing to the Albany Ry. The cylinders are 20 
and 36x48 ins., and the speed 72 revolutions per 
minute. One of these wheels is now running. It 
was constructed in such an accurate manner that 
it has not been found necessary to turn off the 
face, although it will be done later. Each of these 
engines is belted to a 500-K-W. General Electric 
generator run at 550 volts. The wheels are built 
of shell steel of 60,000 lbs. tensile strength. They 
are 20 ft. diameter, 50 in. face and weigh each 
57,930 Ibs., distributed as follows: Rim, 32,000 
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hub is built up of 20 steel plates riveted to. .... 
as shown. 
The disks are each composed of two la, if 


\%-in. plates, with joints broken, and 32 5 
steel bars covering outside joints. These },, 
also forged at the rim ends, so as to run » el 
to the face of the wheel. A cast-iron fil). 
connects the disks, through which the bolts Ss 
securing the 6x6x%-in. angle irons and 
plates. The rim plates and the 5x %-in. ba 
secured together with 64 144-in. rivets eo) r 
sunk on the face. There are four thicknes f 
plates in the rim besides the 6 6-in. angles |), 
they are all securely riveted together with | .;< 
broken. The work is being done at the A; 
Construction Works. 


rr ee -—s——s—se 


MAINTENANCE OF A SEPARATE SYSTEM OF SEWr Rs, 


Under the above title Mr. T. Harry Jones, (\;, 
Engineer of Brantford, Ont., read a paper b./. 
the Ontario Land Surveyors at Toronto the |at- 
ter part of February. The paper related (5 
sewers in Brantford, where the system has | 
under the charge of Mr. Jones for the past t! 
years. All work done during that period, }.th 
construction and maintenance, has been done |), 
the city with day labor. 

Brantford has a population given by Mr. Jones 
as 16,314. There are 2.1 miles of 15 to 24-in. main 
and 11.2 miles of 9 to 15-in. lateral sewers in 
use, with 497 house connections. The population 
now using the sewers is given at 3,000, with a 
yearly increase of 500. 

There are 52 flush tanks in use, each set to dis- 
charge once a day, the capacity being 200 gal- 
lons each. Of the 52 flush tanks nine are Van 
Vranken and the remainder a compound of the 
Field siphon and Van Vranken tilting tank. The 
best results have been obtained from the Van 
Vranken. Monthly inspections are necessary to 
keep the flush tanks in order, it generally being 
necessary on each inspection to give air or regu- 
late the water for two or three tanks. About three 
or four tanks a year require repairs, generally 





‘STEEL PLATE BELT WHEEL. 
Designed by [essrs. Thos, E. Murray and Harry E. Campbell. 
Built by the Albany Construction Works, Albany, N. Y. 


Ibs.; disks, 16,400 Ibs.; hub, 9,530 Ibs. It is cal- 
culated that the wheels would stand safely a 
speed of 250 revolutions per minute, which is 
equivalent to a speed of rim of 15,708 ft., or 
nearly three miles per minute. 

The hub is put on the shaft in five parts and 
is secured to the wheel proper with 32 1%4-in. steel 
bolts. The filler of the hub Is of cast iron, and the 


from the rusting and catching of the tilting tanks. 
Regarding the flushing of the sewers, Mr. Jone» 
writes as follows: 


The flush-tanks are gererally found sufficiert to keep 
the 9-in. sewers clear, although it is occasionally found 
advisable to turn the water in the fush-tanks on to the 
full extent. 

It has been found necessary to pass the plunger threugb 
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two of the 9-in. sewers during the past three years, 


pd ¢ these sewers having been flushed once in this 
= ai are two of the 12-in. sewers which require 
A g about once in every three months. In one of 
tt the sewage backs up owing to a fungous growth 
becoming attached to the pipes. The other 12-in. sewer 
_ynown as the Clarence Street sewer—was constructed 
under great difficulties, being laid for a distance of 2,300 


ft running sand, and at an average depth of 12 
ft. below the ground and 5 ft. below the water ievel, 
and running parallel to, and about 15 ft. distant from a 
line of railway. 

In addition to the fungous growth above mentioned, 
the leakage of sand into the pipes, has helped to cause 
this sewer to back up. 

Excepting the 18-in. iron syphon under the canal, 

through which the plunger is passed twice during the 
year, none of the sewers above 12 ins. in diameter have 
vet required special treatment in this way. 
“Instead of using the ordinary copper or wooden 
spherical ‘‘pill” which has a diameter of 2 ins. less than 
that of the sewer to be flushed, we have found the fol- 
lowing apparatus to be much more effective: It consists 
of a reel or plunger, formed of two rubber discs of the 
same diameter as the sewer to be flushed, cut from 
\-in. rubber belting. These are backed by wooden 
dises, from 1% to 1% in. in thickness and from 2 to 3 
ins. less in diameter than the sewer. These discs are 
strung about 8 ins. apart on a %-in. iron rod, and are 
kept apart by a piece of gas pipe sliding on the rod, and 
are held in position by a collar near one end of the 
rod and a nut at the other end. The rod is provided 
with an eye at one end, and a swivel at the other end, 
for attaching the ropes, which are each some 25 ft. 
longer than the distance between the manholes. 

In flushing a sewer the plunger is usually put through 
twice. The sewer is first flushed block by block, begin- 
ning with the lowest block on the sewer, and using the 
plunger suitable for a smaller pipe. Then the sewer 
is flushed straight through from the upper end, using the 
plunger which fits the pipe. 

Beginning at the upper manhole of the block of sewer 
to the flushed, the leading rope is passed through the 
pipe to the manhole below. Then the plunger follows, 
and is taken through principally by the pressure of water 
backed up behind, the trailing rope serving to keep the 
plunger from going too fast, while the leading rope is 








House sewers are constructed from the street 
sewer to the property line by the city, nearly all 
of these being 4 ins. in diameter. Stoppages in 
house sewers generally occur at the junctions 
with the main sewers, which were formerly made 
with a bend, asa rule. On an average there have 
been about 15 stoppages per year, and the cost 
of removal has averaged about $4.25 each. When 
the householders are shown to be responsible 
for stoppages, as is true in the majority of cases, 
they are required to pay for their removal. Some 
of the items in the maintenance account for the 
past three years, after deducting the cost of stop- 
pages paid by householders, are as follows: 


1803. 1804. 1895. 

Stoppages in house sewers.......... $30 $25 $33 
Flushing with the plunger.......... 127 97 68 
rar: Pare iain ot 130 144 
General maintenance.... ..... «eon oe 223 224 
WOES 65 i OS eds. Geecesee 510 475 469 


repairs was chargeable to the Clarence St. sewer, 
mentioned at the beginning of the above quota- 
tion. The rate of wages has been $1.60 a day for 
a “working foreman” and $1.25 a day for the men. 
The prices include nothing for engineering and 
inspection. It is not stated whether the water 
used for the flush tanks is included. At 200 gal- 
lons per day each tank would require 73,000 gal- 
lons a year, and the 52 tanks would require 3,796,- 
000 gallons in that time. 


cas iat oins am lilies ns 
LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


Official Boundaries. 


The official plat of a township showed that sections 
23 and 26 are fractional, bordering on a river on the 
west; that a meander line runs through them, and that 
the area of certain lots ‘n such sections is 170.42 acres. 
In fact, along such meander line is a bayou, west of 
which, between it and the river. is a body of land over 
a mile wide, containing 600 acres, which was never 
surveyed. The length of the section line between such 
sections, from the east line to the meander line, Is given 
on such plat as 30.55 chains, while the distance from 
such east iine to the main body of the river is about 
1% miles. It was held, that such bayou, and not the 
main body of the river, is the boundary of such sec- 





WEATHER TABLE FOR MARCH, 1896. (Furnished to Engineering News by the Department of Agriculture.) 







































‘Temperature. Wind. Precipitation—rain or 
(Degrees Fahrenheit.) ae RRS : ———— melted snow—inches. 
| Velocity in Direction 
Stations. ee sae wade | miles per hour. |" suns |. 
| | | of max Tecat ming viqen = of 
| eo a . Range. ' 7 otal. n rain 
arr Max. Min & ‘Average.| Max. velocity. eeheacs| dee y 
| 
as 65 12.6 | 16 | N 6.41 1.68 16 
{ Northfield, Vt........ | 19.9 50 18 65 12.6 i6 | 6.41 1.68 16 
2 ; Portia Me....cc000 28.0 51 
= | New York City....... | 32.1 62 13 | 49 20.1 | 72 NW 613 1.90 17 
= | Pittsburg, Pa........ | 32.9 68 9 | 59 8.0 | 24 NW 4.13 1.14 17 
~ | Chicago, Ill... ...00. | 30.8 58 6 | 52 18.4 | 57 ~ 1.26 0.30 9 
E | Omaha, Neb......... 31.6 | 70 2| 68 | 88 | 34 | NW 131 048 | «(10 
< ) St. Paul, Minn....... | 25.1 58 |— 8/| 66 93 | 38 NW 2.93 1.26 10 
= | Duluth, Minn........ | 22.2 54 |-— 6| 60 12.6 42 NE 1.59 0.52 14 
3 | Bismarck, N.Dak.... | 190 69 |—14/ 83 | 96 | 44 | NW | O84 0.24 8 
* | prepedtnsisececcee | 908.|. 00 |—.2 |. 61 | 188 | 06 3.62 1.22 13 
Washington, D.C.... | 38.5 7 14 s6 | 11.0 44 | NW 5.16 1.34 11 
ol Voortetnces. 40.0 71 16 55 | 9.8 35 8W 4.86 1.36 14 
& | St. Louis, Mo......... | 406 74 19 55 | 12.1 48 sw 2.03 0.68 12 
= | Savannah,Ga....... | 57.8 88 34 54 | 9.7 32 3 3.19 1.90 5 
5 | Kansas City, Mo..... 38.4 q7 12 65 | 10.0 28 NW 1.09 0.47 10 
= )} Jackson’ Fla.... | 60.8 88 35 53 7.6 35 SW 2.51 1.20 6 
E | Chattanooga, Teun.. | 48.1 | 84 | 25 | 59 96 | 37 8 3.21 | 090 | 11 
= | New Orleans. La..... | 61.2 81 41 40 10.3 32 NW 5.29 2.33 9 
= | Memphis, Tenn...... | 49.0 5 27 51 12.1 36 Ww 4.78 1.19 14 
% | Palestine, Tex. ...... | 57.5 84 29 55 $7 | 36 | se | 1.7 - 0.79 | 9 
| AV@rAge.......s0006 | 49.2 80 25 | 54 | 101 a ees _| 330 | 192 | 10 
; ( Helena, Mont........ | 28.6 62 |—18 | 80 8.8 40 w 1.71 0.50 ~ 
s f Port ‘Angeles, Wash. 39 6 56 18 | 38 6.7 37 NE 1.72 0.54 11 
= San Francisco, Cal.. | 54.3 | 72 33 | 39 8.4 | 35 SE 2:85 | 0.84 | 13 
© | Salt Lake City, Utah. | 40.2 70 14 | 56 5.9 38 = 1.99 0.34 16 
£ { Sante Fe,N.Mex.... | 40.5 69 15 | 54 8.4 40 SW 0.53 0.15 5 
2 | Denver, fides 1 ee 76} #oO| 76 10.2 60 sw 1.43 0.75 9 
z Yuma, je 65.1 oo | 97 | @ | 7.7 39 | WN | 043 | 0.43 2 
B | Avoca s0.cc0 scecsse 43.6 72 14 58 8.0 41 1.52 0.51 9 








serviceable if the plunger is inclined to stick. The 
usual method of passing the leading rope from manhole 
to manhole, by means of a {loat with a string attached, 
having been found to cause so much delay we adopted 
the following plan: Elm strips 2 ins. wide, % in. thick, 
and 12 ft. in length are bolted together end to end by 
two iron straps and four stove bolts to each joint, the 
straps being 1 x % x 6% ims., and the 

These form practically one long slat which will reach 
from manhole to manhole, and will bend readily, and can 

thro 


be pushed down the manhole and ugh the sewer. 
To this the rope is attached. 

These strips can easily be pushed 400 ft. through a 
9-in. pipe, and 100 ft. through a 4-in. pipe, and are of 
great service in locating faults and stoppages. A gang 
of three men wil flush about 700 ft. in a day. 





tions and lots, and that a patent of such lots ‘“con- 
taining 170.42 acres, according to the official plat,” did 


not convey the jand between fle bayou and the main 


body of river. 

The rule of public surveys, as by oa 
9, tit. 32, Rev. St. 438 and following), requ 
that they be surveyed into townships of six miles square 
with su uent subdivisions into 36 sections of a mile 

, except where the line of an Indian reservation 
or of tracts of land theretofore surveyed or patented, 
or the course of navigab‘e rivers, renders this impracti- 
cable, with a proviso that “in case this rule must be 

than such circum- 


wholly unsvrveyed. Althongh it was unsurveyed, it 
does not follow that a patent for the surveyed tracts 
adjoining carries with it the land which, perhaps, 
ought to have been, but which was not in fact sur 
veyed. The tent conveys only the land which is 
surveyed, and, when it is clear from the plat and the 
surveys that the tract surveyed terminated at a par- 
ticular body of water, the patent carries no land be 
yond it. Cases of this nature are naturally few in num- 
ver. Lammers vy. Nissen 4 Neb. 245, is somewhat in 
point. In that case it appeared that between the 
meander line, as run and the Missouri river, was a 
tract of several hundred acres: and the court held that 
as that body of land had not been surveyed. it did not 
pass by a patent of a lot which, on the government 
pat, extended to the meander line. 

_A_ similar ruling was made in Gienn v. Jeffrey 30 
N. W. 160. W hitney v. Lumber Go., 47 N. W. 425. was 
a case in which the meander Ene shown in g vern- 
ment surveys was half a mile or more from the rest 
borders of a lake; and the court, in a very careful 
opinion, discusses the law of official surveys, and ho'ds 
that as the meander line was a mistake the patent did 
not carry the land to the actual bounda y of the take, 


but my to the straight line which would. have been 
the boundary of the quarter section if accurate’y «ur 
veyed. And the same doctrine is reaffirmed in Lally v 


Rossman 51 N. W. 1132. Bur it ‘s said that. because 
the water mentioned on the plat is called a river, the 
boundary. must be taken as the water line of the river, 
and cannot be that of any intermediate bayou. In the 
case of Bates v. Railroad Oo., 1 Black, 204, a patent 
had been granted for 102.29 acres lying north of the 
Ohicago River, bounded by it on the south, and by Lake 
Michigan on the east. The contention was that the 
inmin channel of the river entered the lake much below 


the Ene shown on the plat, and so the patent carried 
a larger tract than that described therein. It appeared 
that there were two channels of the river, and the 


court said, in reference to this: “The mouth of the 
river, being found, establishes the southeast corner of 
the tract. The plat of the survey, and a call for the 
uvouth of the river in the fle'd notes, show that the 
survey made in 1821 recognized the entrance of the 


river into the lake through the sand bar in an almost 
direct Hine easterty, dsregarding the channel west of 
the sand bar, where the river most usually flowed be 
fore the piers were erected. 

It is immaterial where the most usua! mouth of the 


river was in 1821; nor whether this northern mouth 
wus occasional, or the flow of the water only tem 
porary at particular times, and this flow produced to 
some extent by art'ficlal means by a eut through the 
bar, leaving the water to wash out an enlarged channe! 
in seasons of freshets. The public had the option to de 
clare the true mouth of the river, for the purposes of a 
survey and the sale of the public band. 
Horne v. Smith, 15 U. S. Sup. Court Rep. 988 


Paving Contracts and Limit of City Indebtedness. 


Where, in defense of an action to enjoin a city from 
carrying out a contract for paving, om the ground 
that it is in violation of the constitutional limitation 
of the amount of indebtedness that may be Incurred 
by such city, the defendants set up that tbe cost of 
the paving is payable out of a special fund assessed 
against the abuttip¢e land, and does mot constitute a 
liability against the city, they must show that the 
proper steps have been taken to assess the abutting 
lands, and that the contractor has accepted the fund 
raised by such assessment, and has waived al! right 
against the city for the cost of the paving.—Atk!nson 
v. Great Falls (Supr. Ct., Mont.), 40 Pac. Rep. 877. 


Control of Streets in Pennsylvania. 


Under the laws of Pennsylvania, a city has the eu- 
preme control over the streets, pavements, etc., and 
determines in the exercise of its functions everything 
in connection with sae gealine, paving, and condition 
according to its best judgment; and where it chooses 
te grade its streets so as to leave only a 2-in. depth 
of gutter, instead of 6-ins., it may do so without be- 
ing subject to any control of the courts. Though a 
city may, for any arbitrary or unreasonable arrange- 
ment of its grades, which works injury to the property 
of an abutting owner, be respo le in damages for 
the injury, the courts cannot take away from the city 
by mandatory injunction its right exclusively to estab- 
‘ish street grades.—McHale v. Easton & B. Transit Co. 
(Supr. Ct., n.), 32 Ati. Rep. 461. 


Liability of City for Destruction of Property by 
Health Officer. 


The nrunicipal authorities of a city have no right to 
destroy the vate property of a citizen for the pub- 
tic good without compensating him for the loss thus 
occasioned, unless the property is itse!f a nuisance 
endangering the public health or safety. In that event 
it may be destroyed by such municipal authorities, 
without paying the owner its value, if the charter of 
the city confers upon them the power to abate such 
nuigances; but even then unless me pooneety is first 
condemned as a nuisance by appropriate proceedings, 
its destruction wil be at the peril of the municipal 
authorities; and, when sued for its value, the burden 
is on them of showing that it was in fact a nuisance, 
and that its destruction was really necessary to the 
public health or safety. In cases of emergency the 
destruction may be properly ordered without a prelim- 
a ees but the municipal authorities will 
in t event carry the same a ae ete.. of 
seyecmeh v. Mutligan (Supr. Ct. of Ga.), 8. B. Rep 


Injury by Electric Railway to Abutting Property 
Owner. 


The use of a street for an electric railway does not 
impose an additional burden or servitude to that im- 
plied by the dedication. The proper construction and 
operation on a street where there were two other such 
railways, and so near an abutting store ey as to 
inconvenience the occupants in receiving and deliver- 
ing goods, is not such an infringement on the right 
of access to such building as to entitle the owner 
to damages based on the consequent depreciation of 
the value of the property.—Limburger v. San Antonio 
Rapid Transit St. Ry. Co. (Supr. Ct. of Texas), 30 8. 
W. Rep., 533. 


Selling Municipal Bonds Below Par is Void. 


An agreement to sell at their face value municipal 
bonds es re ae —— ee -— 
agreement to em for less m par, a re- 
fore void.—Village of Fort Edward v. Fish (Supr. Ct., 
Gen. Term, 3d ), 38 N. Y. 8. Rep., 784. 
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The great dredge which is illustrated upon our 
inset sheet this week deserves the careful study 
of every engineer in any way interested in dredg- 
ing operations or the improvement of navigation 
in alluvial rivers. It far surpasses in its capacity 
any dredging machine ever constructed, and it is 
without doubt able to handle material at a lower 
cost than any excavating machine of any type 
ever built. The most powerful dredges ever built 
hitherto have been able to excavate in a day only 
about as much as this machine handles in an 
hour, according to its record in the recent govern- 
ment tests. 

Of course, it is true that this enormous output 
is made in the easily-moved alluvium of the 
Mississippi River bed, and it is evident enough 
that the dredge would be unsuited for any mate- 
rial wkere boulders occur of a size sufficient to 
wreck the cutters. 

On the other hand, it appears to be clear that 
with a different method of operation, the dredge 
could handle a far larger quantity of material per 
hour in the Mississippi channel than was re- 
corded in the government tests. For a dredge 
which can advance so rapidly In making its cut, 
the old-time system of spud support, or even 
winding up on a headline attached to a pile is too 
slow. The dredge should be held by neither spuds 
or lines, but should be free to move either by its 
own steam or by tugs alongside. Handling this 
great dredge on this. system and discharging the 
excavated material through a short length of pipe 
down stream, it seems reasonable to expect that 
it would attain a regular output still more marvel- 
ous than that already recorded. 

As an example of what such a dredge should 
be able to do on the Mississippi, we may take Mr. 
Henry Filad’s estimate in our last issue that the 
amount of excavation required to keep a channel 
open from St. Louis to Vicksburg in a low-water 
year is in round numbers about 3,000,000 cu. yds. 
The average output of the dredge “Beta” in the 
government tests was not far from 6,000 cu. yds. 
per hour. Allowing ten hours work per day, this 
would give an output of 60,000 cu. yds. per day, 
and if a single dredge could be worked daily at 
this rate, with no delays from any cause, the en- 
tire amount of 3,000,000 cu. yds. could be handled 
in 50 days, 


Of course, under actual conditions, a large 
amount of time is lost in going from one bar to 
another, getting the vessel in place for work, etc., 
but making all allowances, it seems reasonable to 
believe that two dredges of this size should be 
able to keep a larger channel open from Str Louis 
to Vicksburg at all times, than the one which 
the St. Louis syndicate recently offered to main- 
tain for $1,000,000 per annum. 

Doubtless the Mississippi River Commission 
will keep the dredge actively at work during the 
low-water season this year, and, at its close will 
have some remarkable records of performance to 
disclose. They will certainly be looked for with 
great interest by engineers. 

. 

A bill is now’in the hands of Senator Pasco, of 
Florida, providing “That the Commissioner of the 
General Land Office be directed to cause the Sur- 
veyor-Generals of the districts lying in states or 
territories where the system of public land sur- 
veys has been or may be extended, to connect 
the nearest available corners of such public land 
surveys with the nearest trigonometrical and as- 
tronomical stations of the United States Coast 
and Geodetic Survey, the United States Lake Sur- 
vey and the United States Geological Survey.” 
These connecting lines would then be platted 
on the township maps of the United States Land 
Office, together with the corrected topography 
as obtained from the maps of the other surveys 
referred to. The purpose of such enactment is 
evident when it is considered that while all 
these surveys have been made by the general 
government, they have each been made with a 
different unit of length and entirely independent- 
ly of each other. The Coast Survey uSes the 
meter, the Lake Survey uses the foot and its 
decimals and the Public Land Survey employs 
the Gunter’s chain and links. The absurdity of 
dividing up the government surveys among dif- 
ferent independent departments, each of which 
appears to be wholly oblivious of the standards 
and methods of the others, must be apparent 
to every one. It means a needless duplication 
of work and a waste of effort and public money 
resulting in disconnected and practically use- 
less or unavailable maps. It is entirely out of ac- 
cord with popular demands and with modern ideas 
of scientific work. We are told that it would be 
very costly and troublesome to undo the mis- 
chief already done, and to reduce all surveys to 
a common system. But to continue in the 
present iniquitous practice is to only increase 
this cost and trouble at some future day, for 
the change must at some time be made without 
doubt. 


In another and more ambitious bill, introduced 
by Senator Frye (S. No. 2447), the establishment 
of a Department of Commerce and Manufactures 
is proposed, the head of which would be a cabi- 
net officer. By the terms of the bill this new 
department would have under its direction the 
Life Saving Service, the Lighthouse Board, the 
Marine Hospital Service, the Bureau of Steam- 
boat Inspection, the Bureau of Navigation, the 
United States Coast and Geodetic Survey and 
the Bureau of Statistics. The State Department 
would also transfer its statistical. work and its 
Consular Bureau to the new department. 

As every one knows, the Treasury Depart- 
ment is one of the most overgrown and un- 
wieldy of any of the executive departments. 
What the custody of the public funds, which 
was the original function of the Treasury 
Department, has to do with the Steamboat 
Inspection Service or the Marine Hospital 
Service, is something which it would puzzle a 
Philadelphia lawyer to explain. The same may 
be said of a half-dozen other bureaus which 
have grown up in the Treasury Department, the 
Interior Department and to some extent in the 
War Department. The State, Navy, Post Office, 
Agricultural and Law Departments are properly 
organized, and each is in charge of its own es- 
pecial sphere of work, in which it interferes 
in no way with its neighbors; but in the other 
three departments named a thorough overhaul- 
ing is urgently demanded. The Treasury De- 
partment should undoubtedly be relieved of all 
the numerous bureaus which now demand - so 
much of the time and attention of its chief offi- 





cers, and should be confined solely to the ; ; 
of the public funds, the collection and q 
tion of the revenue, and similar duties 
come properly within its scope. 
chops 

But as to the question what to do wit} 
various bureaus, together with those whi 
Interior Department has gathered to its: ; 
are by no means clear that Senator Fry. il 
presents the best solution. The fact is t} all 
the work in connection with commerce and 
ufactures should be under a single depa: t 
head, and the same thing is true of all th: 
neering work which the government carri: 
Suppose, for example, that the name of th [y. 
terior Department were changed to the | a 
neering Department. Suppose its Pension 
reau were turned over to the War Depart» on: 
and its Indian affairs to the State Depart) 
where both of them properly belong. It \ i 
then have left the Geological Survey, the Jang 
Office, the Census Bureau, the Patent Office ing 
the Commissioners of Education and of [iail- 
roads, the latter a useless office since th: 
terstate Commerce Commission was established 
Suppose now,that a redistribution was made of 
these departments and of those taken from the 
Treasury Department as follows: 

Department of Com- Department of Eng 

merce, Statistics and neering and Pulilis 


h 


se 


Manufactures. Works. 

(1) Bureaus of Statistics in (1) Construction of Put 
the Treasury Depart- Ne Buildings, presen: 
ment and in the State De- Supervising Architect 
partment, together with office. 


Census Bureau in Inte- (2) Government = Surveys 
rior Department § and consolidating under one 
the Bureau of Labor head, the Coast and 
to be consolidated under Geodetic, the Geoloci..! 


one head, which should and the Fublic Land 


collect and compile all 
statistics and maintain 
the work of the census 


Surveys. 
(3) The Lighthouse Loard 
(4) Steamboat = Inspectio 


on a permanent basis. Service. 
(2) Bureau of Immigra- ) River and Harbor Im 
tion. provement Works, now 


(3) Bureau of Navigation. 

(4) Life Saving Service. 

(5) Marine Hospital. 

(6) The Patent Office. 

(7) Bureau of American 
Republics. 

(8) Bureau of Education. 


That some such reorganization as the abov: 
designed to bring bureaus engaged in the same 
general class of work under a single head, ought 
to be brought about, every careful student of 
the problem must concede. We confess that we 
have little hope of seeing so radical a reorganiza 
tion effected, at least for a long time to com: 
for the opposition of thousands of office holders 
would at once be enlisted against it; on th: 
other hand, it is not clear why some such re 
organization might not have quite as good a 
chance of success as the half-way measure tha! 
Senator Frye has brought forward. The pres- 
ent Congress appears to be destined to becom: 
famous for the things it has omitted to do rathe 
than the legislation actually enacted; and if its 
members really want to do something to mak: 
their names worthy of grateful remembranc: 
by posterity, we suggest that they take up Sena- 
tor Frye’s bill, remodel it in some such manne: 
as we have suggested, and bring order out of 
chaos in the organization of these important 
executive departments. 


under the War I 
partment, 


-< 


We present in another column the claims 0! 
the contractors for the New Croton Aqueduct 
against New York city, as contained in a long 
personal letter sent us by one of these contra: 
tors. We do this partly because we were our 
selves misled by published statements as to th: 
real points at issue, and partly because the mat 
ter of contention itself is of interest to engineers 
and contractors. We have been compelled to con- 
dense the statement furnished us; but we have 
endeavored to preserve the essence of the docu- 
ment, and we leave the writer responsible for 
the presentation made. According to this lette: 
it appears that, contrary to general rumor, these 
claims have no connection with defective work 
done upon the aqueduct, or with the compulsory 
repair ef such work.. The point at issue is merely 
the area of tunnel excavation to be allowed the 
eontractors- At one time the commission allowed 
and the engineers approved Of # cértain allowance 
outside of a certain typical cross-section represent- 
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FIG. 3. ENLARGED DRAWING OF SUCTION PIPE AND CUTTER, SHOWING METHOD OF OPERATION. 
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the conduit and including the space occupied 
} asonry “necessary to preserve theshape ofthe 
.. duit against the pressure of the surrounding 
jum.” On this allowance, which was figured 
equivalent “to a general thickness of 20 ins. 
masonry around the inside area of the aque- 
' all the preliminary estimates were made 
the work progressed, up to the completion of 
tunnel excavation. Later, a new commission 
rted agair.st this allowance, under the advice 
interpretation of the contract by a new 
to the corporation, and the allowance 
. reduced to 12 ins. in the engineer's estimate, 
which final payments were made. The con- 
tors now claim the difference between what 
«as originally allowed them and what was finally 
iid for. 
Roth of these contrary decisions can not be 
icht: but which one is in_ strict “conformity 
th the terms and intent of the contract we 
have not sufficient data at hand to decide. As- 
suming the case to be as stated, it would appear 
that the engineers who originally framed the 
tract, and who should best know what that 
document really meant, decided upon and ap- 
proved one typical cross-section; and that later 
the commission and Corporation Counsel decided 
upon a different and smaller cross-section and 
made the final payments upon it. In this case 
the last area allowed reduced the contractors’ 
estimates and saved money for the city; but the 
same power might equally have been exerted, 
under other conditions, to largely increase the 
contractors’ profits. The vital question to be set- 
tled in this case is as to whether the engineer 
or the lawyer is to be the final authority in finally 
setling so thorcughly technical a matter as fixing 
an area of tunnel excavation, according to the 
provisions of a contract drawn up by the engi- 
neers whose original verdict was upset by the 
later decision. We cannot decide such a question, 
though our inclination is to back the engineer 
as the best fitted to judge in such cases. But 
neither can an average legislative committee de- 
cide; and, as we have before stated, if the prin- 
ciple be once established that by special legislation 
a commission can at any time be appointed to up- 
set the decision of an engineer in interpreting 
contracts or to give a final vote upon such en- 
gineering problems, a serious blow would be 
struck at the stability of contract obligations.. 
Full justice should be awarded the contractors 
in this and in all cases; but they should be able to 
secure justice in the courts, and to have the leg- 
islature interfere after the courts have heard and 
decided the matter appears to establish a danger- 
ous precedent. 


as 


nsel 


side ube 

Among the letters published in our correspond- 
ence column in our last issue was one inquiring 
concerning the course of the Montreal Bridge Co., 
with respect to the designs submitted by engi- 
neers for the St. Lawrense bridge in response to 
the company’s prize offer a year or more ago, 
Since this letter was published we have received a 
communication from the Managing Director of 
the company, in which he states that his absence 
had prevented a reply to the proof of the com- 
munication which was sent to him. He further 
states that the company has not yet received the 
decision of the Canadian Government with ref- 
erence to the plans submitted to them. The de- 
cision is expected shortly, however, and as soon 
as received the prize-winners will be announced. 

$ 

The constitution and system of administration 
of the Institution of Civil Engineers has prob- 
ably by this time been changed in several import- 
ant features through action at the meeting of that 
society, which takes place this week. Thanks 
chiefly to the exertions of the President of the 
Institution, Sir Benjamin Baker, the council has 
been increased in number so that it may be more 
representative of the membership, and the letter- 
ballot has been given to all members residing in 
the United Kingdom. The Institution has about 
6,000 names on its roll of members, yet, under the 
old constitution, the 1,300 men residing in or near 
London nominated and elected all officers and 
decided upon all matters of administration. With 
its President and four Vice-Presidents and 15 
other members the old council numbered 20 men, 
and the duties were so onerous that at least 17 


of them had to reside in or near London. The 
widely-scattered membership outside of London 
simply paid their dues and received the publica- 
tions of the Institution. Sir Benjamin Baker 
pointed out that, on the late council, one locomo- 
tive engineer represented the enormous staff of 
chief and assistant engineers on the railways of 
the British Empire, and there were no represen- 
tatives at all of the vast iron and steel industry, 
of mercantile shipbuilding and marine engineer- 
ing, or of the mining engineers. The changes pro- 
posed increase the effective force of the council 
to 27, ur to 35 members, as the case may be, and 
provide seats for members not residing in Lon- 
don. Only an interval of four weeks is allowed 
between the presentation of the list of candidates 
and the time fixed for the opening of ballots at 
the annual general meeting; but this admits to 
a letter-ballot the 2,600 members residing in the 
Provinces, Scotland and Ireland, while Canada 
and the United States might possibly get their 
votes in in time. The 1,000 and more members 
residing in India, Australia and other remoter 
parts of the world must be content, as before, to 
do without voting. The spirit shown in breaking 
down tradition and in requiring at least seven of 
the candidates presented to be men who have 
not served in the current or preceding council, is 
promising of a more vigorous life and a broader 
interest in the affairs of the Institution. And 
judging from its recent publications it needs this 
infusion of new blood. 


me 


THE WORK OF THE TEXAS STATE RAILWAY COM- 
MISSION. 


The state of Texas has for some time enjoyed an 
unenviable reputation for its treatment of the 
railway companies, operating within its borders. 
During the decade ending in 1890, the state was 
the scene of extensive railway building operations. 
Every town and city of any size was eager for 
railway lines. The real estate boomers and the 
railway promoters had things their own way, and 
state railway control was ignored; but with the 
end of the season of reckless railway construction, 
a new element got the upper hand, and Texas for 
a season bid fair to rival the work of the granger 
states of the Northwest a dozen years earlier in 
the extremity of the measures which it was pro- 
posed to take in the controversy of The People vs. 
the Railways. It is partly the attacks upon 
the railways by politicians and public speakers 
during this era, and partly the misrepresen- 
tations of the real attitude of Texas toward the 
railways that have given the state its bad name 
in this matter. 

As a matter of fact, after a careful examination 
of the last report of the Texas railway commis- 
sion, we are constrained to believe that this bad 
name is undeserved. If the attitude of the state 
toward the railways is correctly set forth in the 
commission’s report, we are free to say that the 
position is economically and politically correct, 
and that other states and state railway commis- 
sions can profitably study the work that has been 
done in Texas. 

It may be said at the outset, that the Texas 
commission has attempted a task which has never 
been attempted before anywhere, and that is to 
base railway rates upon the cost of service. The 
position of the commission is that the railways 
are entitled to charge rates high enough to return 
a fair rate of interest on the actual value of their 
property, and no higher. By value is meant not 
the par value of outstanding stocks and bonds. 
nor the amount of money which has been actu- 
ally s}ent and charged to capital account: but 
it is what the entire plant of the railway company 
could be duplicated for at the present time. 

That this principle is a sound and safe one. and 
equitable to both the railways and the public, all 
careful students of the railway problem will gen- 
erally agree. That the Texas commission is will- 
ing to adhere to it and carry it out impartially. 
the following extract from its report bears wit- 
ness: 

While it is the duty of this commission. as far a: it 
has authority to do so, by its rates and rulings, to pro- 
tect the public ——< discriminations in rates and ser- 
vice between shippers, and against excessive freight charges. 
it is equally its duty to establish and maintain such rates 
as will secure to the railway co’ tions a return 


rpora proper 
of interest on the capital invested. if the condition of the 


roads with reference to population and business will en- 








able it to do so. And it would not hesitate, if it should 
be shown to be necessary,to increase rates for this purpose, 
This commission has often stated to the freight agents 
and traffic managers in its meetings with them that if the 
railway companies engaged in interstate shipment would 
make and maintain rates which would be fairly com 
pensatory to them on such shipments, this commission 
would do all in its power, by its rates, to secure them 
reasonable revenue on their railway investments in this 
State. And we now repeat that statement. But this sug- 
gestion contemplates good faith on both sides in the mak- 
ing and maintenance of rates. 


That the principles above stated have been car- 
ried out in practice, as far as the commission is 
cencerned, appears to be shown by the figures in 
the report, and it is stated that notwithstanding 
the important reductions in freight rates (some 
of which were made by request of the railway 
companies) the returns show an increase in rev- 


enue. Rates are not always lowered by the 
commission, but in some cases are as high as, or 
higher than, those which were in force before the 
railways were subject to regulation. This has 


been on account of the necessity of 
rates which have long been in force 
of competition or other local conditions. These 
cases are quite limited in number. There 
has been steady increase in both gross and net 
earnings per mile in Texas, as compared with the 
equally steady decrease for the whole United 
States. 

The valuation of the railways, as instituted 
by the commission, was fully described in our is 
sue of March 7, 1895, and the present report states 
that of 47 railways thus valued, the net earnings 
for 1895 were 7.449% on the commission’s valu 
ation of $140,300,000, and 14.221% on the valu 
ation of $68,560,000, as rendered for taxation. In 


preserving 
on account 


round numbers these roads have outstanding 
stocks and bonds amounting to 2!, times their 
value, as determined by the commission, and 
more than five times their value as rendered 
for taxation. 

The Texas railway commission, in connection 


with its valuation of railway property, gives care 

ful consideration to the condition of such property 

and has systematic inspections and examinations 
made by its engineers. There is, of course, a 
very great variation in physical condition. Rails, 
for instance, vary from a worn-out 30-)b. section 
to a new 70-lb. section. Maximum grades vary 
from 0.6 to 2.5%. While there is much good track 
in the state, and while a general improvement 
is being made as enforced by the increasing 
weights and speeds of trains, yet much of the 
track is stated to be in an unsatisfactory con- 
dition, some of it absolutely dangerous or only 
reasonably safe at very moderate speeds. In two 
cases, serious accidents occurred at points which 
had been reported as dangerous by the engineers 
of the commission. It is true that the poor track 
is largely due to the poverty of the individual 
road, but, on the other hand, a considerable pro- 
portion is on the branch lines of wealthy cor- 
porations amply able to make the necessary im- 
provements. The commission considers that, for 
equal charges, the service rendered the people is 
more variable than there is just occasion for. 
It has long been recognized that public opinion 
has considerable force in inducing railway com- 
panies to introduce improvements (as experienced 
notably in England), and publicity in regard to 
the improvements made on Texas railways is at- 
tained by requiring the companies to furnish in 
their annual returns (which are published in the 
report of the commission), particulars as to rail 
and tie renewals, bridges, trestles, etc. The 
weight of rail and number of tons laid are re- 
ported, together with the cost at the distributing 
point, and the number and material of ties re- 
newed, with cost per tie, are also given. The 
statement as to general conditions of alinement 
and grade, coupled with the returns as to fuel 
consumption per mile for engines in passetger, 
freight, switching, construction and mixed train 
service, enable some comparisons to be drawn 
ag to economy in operation. There are now 
8,386 miles of steel rail to 905 miles of iron rail 
in main track, but 435 miles of steel to 840 miles 
of iron in yards and sidetracks. 

The cost of railway transportation is taken up 
by the commission, and considerable information 
is on file in regard to this matter. The range is 
very considerable, for while the Galveston, Harris- 
burg & San Antonio Ry. reports the actual cost 
per train mile at 94 cts. (with an actual gross 
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revenue of $1.39), the Missouri, Kansas & Texas 
Ry. gives $1.15 (with $1.29 gross revenue), and 
the Galveston, Houston & Henderson Ry. gives 
$2.06 (with $2.78 gross revenue). The percentage 
of operating expenses to gross earnings ranged 
from 30.93% to 237.26%, the average being 73.28%. 
From the statistics collected, certain average re- 
sults are clearly ascertained, as follows: 

1. The average legitimate cost of railway op- 
eration per train mile, in Texas (exclusive of fixed 
charges) should be less than $1. 

2. The average operating expenses should not 
exceed 70% of the gross earnings. 

3. The normal distribution of operating ex- 
penses should be about as follows: 60% for train 
expenses (including maintenance of equipment), 
25% for maintenance of way, and 15% for general 
expenses. 

4. Not more than 50% of the operating expenses 
should increase directly as the traffic. 

The report also contains an account, which we 
cannot reproduce at length, of the operations dur- 
ing the year under the Texas bonding law. 
We believe the state has gone farther than any 
other state of the Union with respect to the re- 
striction of railway bonding. Under the Texas 
law no bonds can be issued on any railway line 
for a greater amount than its actual value as de- 
termined by the commission. Any one familiar 
with the water that has been injected into the 
capitalization of almost every railway corporation 
in the country at some time in its history 
through bond issues, will confess that Texas is 
attempting to remedy a very real and serious evil; 
every one will watch with interest to see what 
measure of success is attained in the work that 
she has undertaken. 


ooo 


LETTERS TO THE EDITOR. 


The Significance of the Term “ Factor of Safety. 


Sir: The letter from Messrs. Levering & Garrigues in 
your issue of April 2, where these gentlemen explain how 
the figures in their table are arrived at, makes me think 
how much better it would be if all such tables bore an 
indication of the formula or principle followed in their 
preparation. In the special case referred to, nothing is 
given except the words: “Factor of 6,” while the beam 
table on same sheet is marked: “In accordance with New 
York Building Law.’’ But even the “factor of 6” is mis- 
leading, on account of the extra % in. of metal allowed 
on all columns to cover shifting of the core. The factor 
would really be about 7, according to the usual meaning 
of the word “factor of safety,’ which to my mind is the 
quotient obtained by dividing the actual or probable ex- 
terior forces into those the structure would be able to 
sustain wf quality of material and workmanship were 
perfect. Yours truly, F, Sodemann. 

815 East 28th St., New York City, April 6, 1896. 


. 


Formulas for Computing Angles With Unequal Legs. 


Sir: I send you, herewith, a blue print showing the 
derivation of the formulas for finding the main axes and 
the main moments of inertia of angles with unequal 
legs. I have not as yet seen a pocket book in which the 
tables for these items are correct. One instance you will 
note by referring to column 14, pp. 108 and 104 of the 
1898 edition of the Carnegie Steel Co.'s Pocket Book. 

Very truly yours, 
Thos. Marshall's Foundry & Structural Works. 
C. Schnike, Engineer. 

Pittaburg, Pa., April 13, 1896. 

(The blueprint sent by our correspondent shows 
a detailed mathematical solution of the problem 
of finding the main. axes and the main moments 
of inertia of unequal leg angles. We presume any 
of our readers interested can obtain a copy of the 
blueprint by applying to Mr. Schnike.—Ed.) 


> 


Amount of Paint and Labor Required in Painting a Train 
Shed Roof. 


Sir: Several articles have recently apppeared in En- 
gineering News on the covering capacities of paints, and 
the following figures may be of interest in connection 
therewith. The Jacksonville Terminal Co. has a wooden 
passenger shed at this place 1,050 ft. long, 570 ft. of 
which is 140 ft. wide between outer posts, and 480 ft. is 
G5 ft. wide between posts. The roof is covered with tin, 
except the center skylight roof which is glass, and had 
been previously painted; but most of this coat of paint 
had worn off, and rust was showing in many places. The 
tin was first rubbed with palmetto brushes, and then 


swept, to give a clean surface. Pure raw linseed oll, 
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Liszka’s Terebine dryer, and Prince’s oxide of iron were 
used, mixed in the following approximate proportions: 
5% Ibs. dry oxide to 1 gallon linseed oil, and 1 gallon 
dryer to 10 gallons oil. The roof contained 151,000 sq. 
ft. of surface and was covered with two coats. The 
materials used were: 

396 gallons linseed oil. 

35 Ld Terebine dryer. 

2,120 Ibs. dry oxide of iron. 

From measurement it was found that oxide of iron 
mixed with linseed oil in the proportion of 5% Ibs. oxide 
to 1 gallon of oil gave an increase of liquid paint of 1 
— to every 16 Ibs. of oxide added. Using this we 

ave: 


396 gallons oil. 
35 - dryer. 
a8) #° (due to addition of 2,120 Ibs. oxide). 


563 a paint used on roof. 


The number of square feet covered with two coats 
being 151,000, we have an average of 267.2 sq. ft. cov- 
ered with two coats by each gallon of paint. 

The actual time consumed in mixing and applying the 
563 gallons of paint was equivalent to 1 man working 
158 days of 9 hours each, exclusive of foreman. This 
gives an average of 1,921.4 sq. ft. covered with one coat 
by 1 man working 9 hours. Yours truly, 


Jacksonville, Fla., April 7, 1896. scien incite 





The Efficiency of the Compressed Air Power Plant At 
Grass Valley, Cal. 


Sir: After about three months working of the water- 
power and compressed air-transmission plant, described 
in your issue of Dec. 19, 1895, I am able to give the fol- 
lowing figures with reasonable assurance of their ac- 
curacy. 

The reheating of the air is found to cost almost pre- 
cisely 1 ct. per day per horse power (theoretical) of the 
water used, or 1 1-3 cts. per day per HP. of work actually 
done by the motors. 


The following efficiencies do not include the above 
cost of reheating: 


Efficiency of compression and transmission from 
Water-wWheel: 65: MIOUOTE. . 6 6 ccc ccc che ccsvccesce 
Efficiency of compression and transmission from the 
theoretical power of the water to the motors....74 % 
Efficiency of compression and transmission to and 
CPOE SROOOOR 0 0k 60 6 5556 ES 0 ds CSIR 71.6% 


Efficiency of compression and transmission from the 


theoretical power of the water to and through 
motors........ Seer 


ee es 


Putting it in plain English, we have 304 theoretical 
HP. in our water and we obtain 202.7 HP. of work ac- 
tually done at the mines. The efficiency of the water- 
wheel is a trifle over 90% at all loads from one-fourth 
to full. Very truly yours, etc., 

Grass Valley, Cal., April 9, 1896. A. D. Foote. 
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The Providence Experiments on the Mechanical 
Filtration of Water. 


Sir: I have just read your interesting review of my 
report. There are two statements about which there seems 
to be a misunderstanding. You refer to substi:uting un- 
filtered water for filtered water for washing the filter. 
This is not correct. I included the cost of filtered water 
in my first and last estimates. You probably misin- 
terpreted my statement on p. 176 of my report where I 
mention ‘‘rewash water.” The ‘“rewash water” is not 
the water used for washing the filter, but the water that 
is allowed to run to waste after washing the filter (2.9%). 
During all of the experiments unfiltered water was used 
as the ‘“‘rewash wé‘er.’’ In my first estimate I considered 
the ‘“‘rewash water’’ as filtered water in order to be sure 
and have my estimates high enough, and I was informed 
that it was customary to do so, but after thinking more 
about it I came to the conclusion that this was theoreti- 
cally wrong as unfiltered water was necessary in order 
to have the “‘free flow’ do its work properly, and as I 
intimated above that this course was followed during the 
experiments, which produced excellent results. 

You also state near the top of the third column of p. 
263 of your paper ‘‘bacillus prodigiosus’’ was added to the 
applied water, and an average of 96% of these were “‘re- 
moved.”” On p. 118 of my report (near the bottom) will 
you notice that the 96% is the reduction of water bactcria 
while bacillus prodigiosus was being used, and on p. 131 
in the last paragraph that at least 99.8% of the bacillus 
prodigiosus was removed. In other words, the above 
96% and 99.8 cover the same period, the water bacteria 
and bacillus predigiogus being counted separately in the 
cultivation of applied and filtered water. 

Very truly yours, Edmund B. Weston. 

Providence, R. I., April 17, 1896. 


(Mr. Weston was wholly justified in basing his 
final estimate on using unfiltered water for the 
“rewash,” or during the period when water was 
being wasted after washing. We did not note 
the significance of the word “rewash.” We also 
misunderstood the figures regarding bacillus pro- 
digiosus.—Bid.) 
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Engineering as a Close Profession. 


fir: The subject discussed in your editoria 
communication, under the head of “Engineer 
Close Professicn”’ (issue of April 2, 1896), is on: 

I am much interested. My ambition is, to som. 
a recognized engineer. It has been impossible ;, 
obtain a university training, but I have tric 
period of ten years’ study, and practice with eo». 
to prepare myself for the profession. While I w. 
yet call myself an engineer, I protess to have « 
technical kiowledge than is required for a sur 
a draughtsman and would gladly hail an opporty 
undergo an examination in purely technical sy}. 
obtain a diploma and an official recognition 
engineer. Very respectfully, 

Sir: 'In your issue of April 2, p. 226, I notice a co. of 
a letter on ‘Engineering as a close profession As 
another “M. Am. Soc. C. E.,” I desire to 
press my sympathy along this line. A difficulty +: 
I have met is that engineers of considerable ability. )\4 
ing practically permanent positions with some m i- 
pality or corporation, will do outside work, and oftentimes 
at prices with which another engineer who depends i pon 
such practice, and has no municipal position to fal! jack 
upon, cannot compete. You can see at once tha: as 
between the two men, there will be necessarily a consid. 
erable difference in expenses, due to office rent, hire ot 
assistants when not at work, and also lost time. It seems 
to me this practice at least should be frowned upon by 
engineering societies. 

I have no objection to an engineer being called upon by 
parties on account of his professional ability; but in such 
a case he should be very careful to make his price at 
least as much as his less fortunate brother engineer 

While on this subject, I would say that I have held for 
a good many years that a young man graduating from a 
scientific school should be given a degree that should in 
dicate that he has pursued for a term of years the study of 
engineering. This degree, however, should not be ‘Cc. 
E.”’ Three to five years after his graduation, if stij| 
pursuing the profession of engineering, I would have him 
present himself, not to a professor of engineering, but to 
a Board of Engineers to be chosen (for example) by the 
Board of Direction of the American Society of Civil 
Engineers, and submit to such an examination as they 
may prescribe. Passing such an examination, I would 
then give him the title of C. EB. The title of C. E. 
would then mean something. 

Respectfully, “Another M. Am. Soc. C. E.”’ 


Engineering Nomenclature Again. 


Sir: In my opinion Mr. Theodore Cooper is sound in 
his observations regarding the word “‘lineal,’’ as set forth 
in his letter contained in your last issue. I was not awar: 
that the Am. Soc. C. E. ever had a publication com- 
mittee with so little poetry in their souls as to delete 
the euphonious “‘lineal’’ and substitute its harsher co- 
partner, ‘‘linear.”’ 

I have made this distinction in using the two terms, of 
applying the term “linear” to determinate dimensions 
in straight lines, say, a horizontal plane, as from center 
to center of the bridge towers; whereas ‘‘lineal’’ is of 
more inclusive scope as referring to the dimension taken 
along the cables or the roadway, or the sinuous contour 
of a pipe-line. 

This view of the case appears to be justified by th: 
Century Dictionary; also by comparison with such rela 
tive terms as “radius,” implying a fixed dimension, versus 
“‘radial,’’ a general reference to a line or lines projected 
from a center towards a circumference; and of the same 
sense are the terms ‘‘diameter’’ and ‘“‘diametral;’’ the 
latter being well established in designating the gear 
system, diametral pitch. 

I hope we may hear from Mr. Cooper again on this sub 
ject, without limitation as to lineal dimensions—depth, 
breadth or length. But may the dimension of his linear 
shadow never grow less. 





Yours respectfully, 
John Thomson. 
253 Broadway, New York City, April 15, 1896. 


careers pane apeteee 


Sir: Continuing the discussion on the incorrect use o/ 
words and expressions in engineering, it may not beamis» 
to refer to “‘speed.’’ The definition of this word is prac- 
tically the same as that of “‘velocity” (‘‘rate of motion’), 
and yet the expression, ‘‘rate of speed,’’ is used largely 
by engineers, and I think quite generally by the news- 
papers. A few months since it even crept into the front 
page of an issue of your wonderfully accurate paper. 

Engineers seem to say, as a rule, ‘‘a ten hours’ journey,” 
but ‘“‘a 50-ft. span.’”’ As people of literary distinctio 
would say, “‘a 50 feet span,” I would be glad to learn 
why our modern engineers, even of the highest standing, 
prefer ‘‘foot’’ to ‘‘feet’”’ in this connection. 

Yours very truly, N. W. L. Brown. 

Atlanta, Ga., April 13, 1896. 

(We have good authority for the use of the 
term “rate of speed.” The word “speed” has 
other meanings than “rate of rfotion,” and one of 
them is rapidity of movement; quickness of mo- 
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tion iftness. It would be perfectly correct to 
say te of rapidity of motion,” then why not 
“rate of speed,” which is more euphonious? But 
the ntury Dictionary” itself uses the term 
“rat speed” in the following definition: 

4. } of progress or motion (whether fast or slow); 


ve rapidity; velocity; as, moderate speed, a 


comp. a slow rate of speed; to regulate the speed of 


fast 


a xpression “a 50-foot span” is good idiomat- 


ic Enslish. It has been used by the best writers 

y for centuries, and if any “people of lit- 

listinction” say “a 50-feet span,” they 

the idiom of the language for the sake of 
ner far-fetched purism. If we should re- 
a manuscript containing the expression “a 
n)-fecc span,” we would before printing it change 
“feet” to “foot,” just as we would correct an 
us error in spelling or grammar.—Ed.) 


prot 
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violat 
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The Steel Manufacturers’ Specifications for Steel. 


Sir: In your review of the specification of the Associa- 
tion of American Steel Manufacturers, in your issue of 
April 9, you have pointed out its most salient defects, 
but there are many others which are also worthy of con- 
sideration. 
=. the first place, a purchaser ordering structural steel 
under this specification does not know what kind of steel 
he is going to get, nor anything about its chemical quali- 
ties. As long as it is one of four kinds of steel ful- 
filling moderate physical requirements he has to take 
it. Again, the very limited number of tests which is al- 
lowed, and to which you call attention, must be made 
prior to shipment, and after that it is “hands off.” 

The clause requiring the annealing of test pieces taken 
from material which is subsequently to be annealed, is 
probably particularly aimed at eye-bar material, and is 
objectionable. The annealing of test pieces may be made 
to cover many defects of quality and treatment, and it 
is almost certain that such annealing does not represent 
the final annealing of the material. 

It is noticeable also that the ‘‘reduction of area’’ has 
disappeared in this specification. Ordinarily the reduction 
is not of importance, but there are cases in which it is 
the only protection against badly treated steel. The re- 
duction of area is a definite and well-known function of 
a tension test, and there is no good reason for not re- 
taining it in, at least, a reasonable and moderate form. 

Limiting the test from a steel pin to a depth of 1 in., 
indicates that the manufacturers are familiar with the 
peculiar condition of the interior of such material. With 
this specification there should be no more trouble with 
eye-bars, at least not until the manufacture and testing 
are complete, and they are out of the manufacturers’ 
hands. 

With an annealed test piece, a variation of 10,000 Ibs. 
in specimen test, and an allowed drop of 5,000 Ibs. in the 
full-sized test, there is a possible range of ultimate 
strength of 20,000 Ibs. The required stretch of 10% is 
likely to take place before rupture if the required ulti- 
mate is reached, so that a few fractures in the heads of 
bars will be of no importance. Of course, only one-third 
of any lot of bars are allowed to break in the head, so 
that some little care must be exercised in making them. 

You urge the necessity of testing every plate used 
in boiler work, giving as reasons the possible mixing of 
ingots and slabs in the mill, and the variation due to 
hot and cold finishing. A farther and fully as important 
reason for testing every boiler plate, is the non-uniformity 
of individual ingots. Where there has been no mixture 
at all, and the steel has been made in good faith for 
boiler work, it is still possible for the lower two-thirds 
of an ingot to be suitable for boilers and the upper third 
unsuitable, and the larger the original ingot the more 
likely is this condition to exist. 

An abstract of the two grades of structural steel re- 
quired by this specification is as follows: 


Soft Steel. 
yltimate strength, 52-62,000 Ibs, per 


Elastic limit, not than one-h Mine ultimate 
Strength. 

Elongation, 

Bending test, ° flat. 

Medium Steel. 

Ultimate strength, —_—— Ibs. per 

Elastic limit, not one-half the ultimate 
strength, 

Elongation, 

Bending test, ° around once the thickness of test. 


If the object of the manufacturers was to make any and 
all steel acceptable, I think they might have introduced 
the following conditional clause to advantage: 


tered made for 
higher anes soft steel, Soe oe which shall ae z 


gives th made 

- ‘nedlum but which on and give a lower ultimate 

of 30,000 Ibe. per andere it gives an elastic limit 

This would save nearly everything from rejection. 
Yours truly, 


A. C. Cunningham, C. E., M. Am. Soc. C. EB. 
Albany, N. ¥., April, 16, 1996. 


(The Steel Manufacturers’ specification was 
noted in our column of “New Publications” in our 


“issue of April 9. For the benefit of any of our 


readers who may have not secured a copy, we will 
repeat that they may obtain one by applying to 
any of the prominent steel manufacturing com- 
panies.—Ed. ) 


° 


Improving the Mississippi River by Contract. 


Sir: While I agree substantially with what you have 
said editorially in your issue of April 16, on the improve- 
ment of the Mississippi River, and also with the views 
of Col. Henry Flad, abstracted in the same issue, yet 
neither of these statements are pertinent, it seems to me, 
to the present question which the citizens of St. Louis are 
urging upon Congress. The question now is whether or 
not it is wise to let out the improvements of the Missis- 
sippi River by contract. The Mason-Samuel bill, as 
originaily drawn, never commanded much of a following, 
and was not even considered by the Rivers and Harbors 
Committee of the House. Before Col. Flad’s statement 
was presented to the committee the St. Louis delegation 
had practically withdrawn this bill and were simply 
asking that the work be advertised and let to the lowest 
bidder who would furnish a sufficient guarantee, and 
who would do the work under a total forfeiture if un- 
successful. This is now the only question to be dis- 
cussed. Since some fifty sand-bars have to be operated 
upon .every year south of St. Louis, and the work must 
all be done in a few weeks’ time, it is evident to some of 
us who are pretty familiar with government methods 
that we have no assurance of success under direct gov- 
ernment auspices. Neither do we believe that the gov- 
ernment is able to do the work as cheaply as a private 
individual or company could do it. Whether such in- 
dividual or company would make or lose money is not 
to the point. The only question is by what means is a 
successful performance to be absolutely assured? The cost 
in any case is but a bagatelle as compared to the bene- 
fits, if a good navigable channel at all seasons can be re- 
lied on and obtained. The perpetual future uncertainty 
is as great a hindrance to a revival of the river indus- 
tries as an occasional actual stoppage. No man will 
now invest capital in river transportation facilities be- 
cause of this uncertainty. St. Louis has loyally sup- 
ported the Mississipppi River Commission for the past 
17 years and we now experience ‘‘that tired feeling’’ 
which eventually comes to the most enthusiastic and 
long-suffering individual doomed to continual disappoint- 
ment. In the perpetual, annually recurring, war with the 
mighty forces of the Mississippi River, which we are 
now asked to face, we do not believe the government 
agencies are adequate to a complete and continued suc- 
cess. How long should we wait to determine this fact? 
We have now waited till our tow-boats and barges are 
rotting at our river front, and our elevators are standing 
empty and bankrupt at the water’s edge. The more 
expensive rail-routes to the seaboard are absorbing many 
millions of dollars every year which should go into the 
empty pockets of our farmers who are now charging to 
the greed of the ‘‘gold-bugs’’ a poverty which should 
be largely charged to the shallow and obstructed channel 
of the Mississippi River. I believe that private enter- 
prise, and that only, is able to accomplish this great and 
beneficent work J. B. Johnson. 

St. Louis, April 18, 1896. 


(We believe it may safely be laid down as 
a general principle that where work is to be done 
involving unknown risks of great moment and 
extending over long terms of years, it should be 
undertaken directly by the corporation or city 
proposing it, or, in this case, by the government 
direct, instead of letting it to a contractor. The 
reason is that no responsible contractor will un- 
dertake such work without making an allow- 
ance sufficient to cover the risks that may be 
met and the uncertainties which are involved. 
If the difficulties and expense of the work prove 
to be less than is anticipated, he makes an enor- 
mous profit. If, on the other hand, the con- 
tractor makes a mistake and underestimates the 
difficulties to be met and the cost of doing the 
work, the outcome generally is his financial fail- 
ure, and the city or corporation is obliged to com- 
plete the work at its own expense. 

Take, now, this proposition to let to the lowest 
bidder the work of maintaining a low-water 
channel in the Mississippi River from St. Louis 
to Vicksburg for a period of 20 years. What 
contractor can estimate the cost of such a work 
with anything like accuracy? How many years 
during that score will work be required? How 
many months in each year of low water will work 
be necessary? By what method can work be best 
done? What will it cost to do it this year? How 
much five years hence? How much fifteen years 
hence? 

Is it not clear that these and similar questions 





which must be answered to make any real es- 
timate on which to base a safe bid for such work 
can be answered only by guesses. We maintain 
that it is contrary to the public interest to have 
work which involves such uncertainties done by 
contract, and especially to make such a contract 
to continue for nearly a generation to come. 


Again, Prof. Johnson says: 


The only question is by what means is a successful 
performance to be absolutely assured? The cost in any 
case is but a mere bagatelle as compared to the benefits 
if a good navigable channel at all seasons can be re- 
lied on and obtained. 


Is the cost but a bagatelle compared with the 
benefits? Perhaps it is, but let us not take it for 
granted. Let us see some fair estimate of the 
benefits which will accrue through reduced trans- 
portation charges—an estimate based on facts 
and figures and not on fancies. We can then 
form some idea of what the nation can afford to 
spend to obtain this benefit at the present time. 

But even if it is found that it will pay at the 
present time to make the temporary channel 
proposed during the low-water months, who can 
say that it will pay ten years hence, or 15 years 


hence, or 20 years hence? Prof. Johnson refers 
to ‘the more expensive rail routes to the sea- 
board.”” Granting that they may be a little more 


expensive now, will they be more expensive ten 
years from now? Does he think that the reduc- 
tion in the cost of rail transportation, which has 
gone on steadily ever since the beginning of the 
railway era, has come to an end? 

Our position in brief is that it should, first of 
all, be determined as accurately as possible what 
benefit will accrue from the proposed Mississippi 
improvement at the present day. If it is found 
to be worth its cost, then let it be undertaken; 
but let not the government bind itself to con- 
tinue for any long term of years a work which 
future changes may make unwise and uneco- 
nomical.—Ed.) 


TO Oe —te 
THE WATEROUS FIRE HYDRANT. 


The accompanying illustration shows a two-way 
fire hydrant made by the Waterous Engine Works 
Co., of St. Paul, Minn. The hydrant has a frost 
case larger at the bottom than at the top, and 





The Waterous Pire Hydrant. . 


free to rise and fall with the ground during freez- 
ing and thawing weather. The lower part of the 
hydrant proper tapers towards the bottom, so 
that in case ice forms here it will easily slide up- 
wards when the water pressure is applied. 
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AN ELECTRO-MECHANICAL WATER-WHEEL 
GOVERNOR. 


The accompanying illustration is taken from a 
photograph of the “Giesler’” electro-mechanical 
water-wheel governor, which has recently been 
placed on the market by the Stillwell-Bierce & 
Smith-Vaile Co., of Dayton, O. The governor is 
the result of two years experimenting to obtain 
a governor suitable for use in connection with 
long distance electrical power transmissions, in 
which the power for the current is furnished 
by a water-wheel. We condense the following 
description from a circular issued by the manu- 
facturers: 


During our earlier experiments, our efforts were di- 
rected to ‘making a governor entirely electrical—that is, 
one which should use the change in the electric current 
as a medium for governing the water wheel employed 
in generating that current; but the results were un- 
satisfactory. We finally concluded to accept a pair of 
balls for this purpose, knowing full well, however, that 
they would not be sensitive enough unless means could 
be devised for multiplying the effect incident to the 
slightest variation in their position. We succeeded in 
inventing a device which so multiplies the movements 
of these balls that the slightest variation in their posi- 
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by power, by simply pushing the double-friction plate 
either way. 

Two automatic steps are conuected tc the double-fric- 
tion plate; one of them is to be set so that when the 
water-wheel gate is fully ope:, the puli of the :mnagnet 
is neutralized, so that no further opening of the gate 
can occur; the other is to be set so that the magnets 
are neutralized when the water wheel is running at 
full speed but without load. This stop is essential, and 
in case of sudden relief of load. caused by blowing cut 
fuses or ary other cause, the governor will shut down 
the wheel to normal speed and keep it there until the 
operator can shut off the water either by hand or by 
power. 

A safety switch is also provided, which in case of a 
belt breaking or of any accident to the governor balls 
will instantly magnetize both magnets and stop all move- 
ments of the governor until the operator is ready to 
pull the switch to demagnetize the magnets. 

A dial plate and finger, so adjusted as to indicate the 
exact amount of opening of the water-wheel gate is 
furnished for the convenience of the operator. 


We are informed that the Stillwell-Bierce Co. 
has tested this governor thoroughly in its own 
shops for the past six months with entire sat- 
isfaction. The company has also booked or- 
ders for a number of the governors, and will use 
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handle-bar stem I is made in the form of 
neck, having pivoted to it the short link 
handle-bar being attached to this link at i 
dle point, while the other end of the link 
a ball joint L. The telescopic rod m . 
the handle-bar link with link B in such a 
that the handle-bar follows all the mo 
of the saddle and cranks. 

The spring when properly adjusted will 
a depression of the seat of about 1 in. un 
dead weight of the rider, andafurther ma in 
depression of 2ins.canoccur when the whee! = 
over obstructions or depressions. Besides ; ad 
vantage of comfortable riding and avoidin, 
ger of injury to the spine and other parts 
the jar which occurs on the ordinary whe. 
claimed that the strain on the machine { 
less severe on account of the spring featur. 
as the strain on the wheel of an ordinary 2 
is much less if its load is carried on spring, 
than if supported directly on the axles. 

The Hardy cycle’s weight is about that o: ther 
substantial road wheels. By reversing the seat 
post clamps, which necessitates the turning «f } 
one screw, the bicycle becomes a rigid ma. 


ut 


hine 


a 


j 


ijt 
f 
} 
. 
I 
f 
: 
i 
f 


es 





Z me 


ELECTRO-NECHANICAL WATER-WHEEL GOVERNOR, 


Made by the Stillwell-Bierce & Smith-Vaile Co., Dayton, 0. 





tion is instantly multiplied to any desired extent, and 
enables us to open or close the water-wheel gate long 
before the ordinary balls as used in other governors 
would show any sign of moving. We can arrange the gov- 
ernor so as to fully open or close the water-whee, 
gate in from 3 to 15 seconds, according to the require- 
ments of the situation. 

Furthermore, this arrangement enables us to use 
very small balls, because in our governor the balls are 
relieved of doing any work whatever; such, for instance, 
as lifting a valve against pressure, lifting a pawl or mov- 
ing a slide, etc. 

Having settled this fundamental step, we next pro- 
ceeded to make this movement useful in rotating the 
water-wheel gate shaft. To do this we adopted the elec- 
tric current, regulated by two contact points and a pair 
of magnets. The electric currents, as we use it, performs 
its functions quickly, reliably, and is of unlimited ca- 
pacity, so that one pair of small balls will regulate ten 
water wheels just as well as one, by simply connecting 
the magnets in series to each individual governor. The 
current necessary for operating the gates of two 48-in. 
cylinder gate victor turbines is about three amperes 
under a pressure of 110 volts. 

Referring to the photograph it will be seen that the en- 
tire machine is driven by belting to a pulley 12 Ins. x 4% 
ins. Thts should run at 350 revs. per min. The mechan- 
ism used for turning the water-wheel gate shaft consis's 
of two worms and worm gears, a double-ended flat fric- 
tion plate, and a set of epicyclic gearing. To make the 
governor noiseless, we selected worms and worm gears; 
to make it start and stop instantly, the faco frictions are 
employed; and to secure a reverse motion for opening 
or closing the gate, which should be positive and free 
from pawls, ratchets, springs, etc., we adopted ‘n2 epi- 
cyclic gears. 

To stort up a water wheel, or a train of water wheels, 
connected with the governor, the gate need only be cpened 
enough to cause the wheel to turn; the remaiater of 
opening and the entire closing of the gate can be done 


them on the great water-power plant, which it is 
about to install at the Lachine Rapids. At this 
plant it is the intention to have each governor 
control the sneed of the ten wheels. 
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A SPRING-SEAT BICYCLE. 


One of the most interesting new departures in 
bicycles which has appeared on the market this 
season is a machine in which the seat, crank shaft 
and handle-bar are supported on springs, so that 
they are free to move up and down independent 
of the main frame. The jarring of the ordinary 
bicycle when passing over a rough road or pave- 
ment are familiar to every rider, and pneumatic 
tires and pneumatic saddles can do little to 
ameliorate it. In the new wheel referred to, known 
as “the Hardy cycle,” this is done away with, and 
the rider can go as comfortably over street cross- 
ings, humps and hollows or rough pavements as 
if he were sitting in a carriage. 

The mechanism of the Hardy wheel is shown 
in the accompanying cut. As there seen, the seat, 
crank-shaft and handle-bar are attached to an 
auxiliary frame, which is pivoted to the main 
frame by links A, B, C, but is free to move up 
and down independent of the main frame, which 
is shown by heavier lines in the cut. The spring 
support is furnished by a coil spring D (enclosed 
in a drum), to which connection is made by a 
steel ribbon, one end of which is secured to the 
seat post at F. The spring can be adjusted in a 
moment to suit the weight of any rider. 

The crank-yoke is attached to the seat-post 
tube N, and to the rear forks by the tubes H. The 


A SPRING SEAT BICYCLE. 


Should it be desired to strip the wheel of the 
“Hardy” attachments to convert it into an or- 
dinary rigid wheel, all that is necessary is to 
loosen two screws to remove the handle-bar and 
the spring, and substitute an ordinary handle-bar 
A ladies’ whee! is also made, and has been 
warmly approved by leading physicians. The 
machine is manufactured by the Hardy Cycle Co 
o No. 42 West 67th St, New York city, from 
whem any furtl er inioimation can be obtained 
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THE WHITNEY GAS BILL, providing for the incor- 
poration of the Massachusetts Pipe Line Co., has been 
favorably reported by a committee of the Massachusetts 
House of Representatives.. This is the company which 
proposes to erect gas-saving coking ovens in Boston, 
and to distribute in pipes the fuel and illuminating £45 
made therein from Nova Scotia coal, as mentioned in 
our issue of Feb. 20. The bill permits the formation of 
a company capitalized at $5,000,000 td lay mains in any 
city or town of the state, subject to the assent of ‘le 
local authorities and granting the right of appeal to the 
state commissioners in case of an adverse decision. I 
makes provision for ail matters of doubtful interprets- 
tion, and subjects the company to numerous restrictions, 
granting, however, many valuable rights, among which 
is that of eminent domain in the same measure 4 it 
is enjoyed by railroads. The company is to be allowed 
to charge 35 cts. per 1,000 ft. for fuel gas delivered 
to any holder or distibuting system; 50 cts. for fue! or 
illuminating gas distributed to individual consumers 
through a system maintained by other persons or “°'- 
porations; and 35 cts., plus the cost of distribution. \ 
cases where the company maintains its own system. 
This cost is to be determined by the commission:'> 
upon the application of any 20 cefrsumers. The meas:!® 
also provides that if the company at any time reduces 
its prices for gas, it shall not thereafter advance them. 
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HYDRAULIC SUCTION DREDGE FOR THE NAVIGATION 
/MPROVEMENTS OF THE MISSISSIPPI RIVER. 


(With inset.) 


we illustrate on our inset sheet this week de- 
tail: of a large hydraulic suction dredge built for 
the Mississippi River Commission, and desi<ned 
to used in clearing away the sand bars which 
imp de navigation in that stream between St. 
Louis, Mo., and Vicksburg, Miss. This dredge is 
ac: hy of especial attention on account of the 
novel features in its construction and also be- 
cause, if it dees the work it is expected to do, it 
will inaugurate a new era in the struggle to keep 
th wer Mississippi open for navigation. 

the organization of the United States 
Mississippi River Commission in 1879, about 
420,000,000 has been expended in works designed 


Since 


to protect property and improve navigation ulons 
the lower reaches of that stream. As every en- 
gircer knows, the first work done was to build 


levees and close slough mouths in an attempt to 
confine the river within limits and prevent it 
from swallowing up whole townships in its ramb- 
lings and from overflowing valuable plantations 
and destroying property. Later attention was 
turned to preventing the formation of sand bars 
and other obstructions. The sunken trees were 
easily handled, but the shifting sand bars proved 
more troublesome. The methods of dealing with 
them which have been adopted are of several 
kinds. Generally the banks have been protected 
with mattresses made by weaving slender poles 
and branches of trees or else by restricting the 
channel by jetties or other structures so that the 
current would force away the floating sand. This 
regulating work is being extended as rapidly as 
possible, but at present it relieves only a few of 
the worst stretches of the river. 

About two years ago the question of dredging 
away the sand bars was considered, and some in- 
vestigations were conducted to determine the 
probability of its success. As is well known, the 
sand bars in the Mississippi River are not sta- 
tionary, that is, a bar seldom exists at any one 
point for a long time, or if it does its depth below 
water is constantly changing. The pilot who re- 
turns from New Orleans to St. Louis may find 
that some antic of the river has built an impassa- 
ble sand bar where he had deep water on his 
down trip. This shifting of the bars made the 
question of the practical utility of dredges a diffi- 
cult one and naturally there were various opin- 
ions among engineers. It was finally concluded, 
however, that if a dredge of great capacity com- 
pared with the work it was called upon to do 
should be built, it could be used to advantage, 
especially as it was found that a narrow channel 
dredged through a sand bar tended to keep its 
depth for a considerable period. The idea was, 
as soon as a bar formed, to set a powerful dredge 
at work, which should plough a channel across it 
in a few hours, and to keep a number of dredges 
patrolling the river ready to do this work at 
short notice, 

To test thoroughly the idea the Mississippi 
River Commission built an experimental dredge 
in 1893-4 which was worked during part of the 
low-water season of 1894 and all of 1895. The 
capacity of this dredge as determined from the 
measuring barge was 600 cu. yds. of sand per 
hour delivered through 1,000 ft. of floating pipe. 
A full account of the experiments made with this 
dredge will be published in the report of the 
Commission for 1895. 

The result of these experiments were such that 
early in 1895 the Commission invited dredge 
builders to submit plans and bids for building a 
much larger dredge. The conditions imposed 
were briefly as follows: 


The hull must have a steel frame strongly braced and 
ing of aon Eo to it a te eovnea ean 
i ‘wo compartments. th 
5-16 in. steel plates with %-in. plates at angles and ex- 
posed places, such as the wacer- ime. ‘rhe deck shall be 
‘sin, thick. When fully equipped for work and with a 
supply of coal for 24 hours operation the draft must not 
exceed 4% ft. Its width must not exceed 40 ft. The 
ena an a be fully and especially provided with 
‘nore suctions in front which can cut to 20 ft. below the 
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nel. The boat may be vided with any other move- 
ment in operation, provided it does not interfere with 
the before described movement and the advantages jus- 
tify the additional cost. The engines shal! be triple ex- 
pansion, of marine type, and directly connected with the 
main pumps. 

Before the dredge is paid for it shall be subjected to 
a test for determining the capacity of the pumps to lift 
and discharge material. This test shall be made by 
placing the dredge at work at some point on the river 
fixed by the United States Engineer where an ordinary 
river sand may be obtained at the average depth of cut- 
ting. The dredge shall discharge through 1,000 ft. of 
pipe each, with the pumps — at their average 
speed and without applying a forced draft to the boilers, 
into a barge fitted up for the purpose in such a way is 
t> detc:min- separately th> respective amounts of sand 
and water discharged per hour. =f the quantity of sagd 
delivered is greater than 1,600 cu. yds. per hour a pre- 
mium shall be paid for the dredge directly proportional 
to this excess, not, however, to exceed 50% of the con- 
tract price. These tests shall be carried out at the ex- 
pense of the United States Government. 
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the discharge pipes which lead 1,000 ft. to th 
rear of the dredge where they discharge. The lo 
cation of the engines for operating the cutters 
and the various auxiliary mechanism are clearly 
shown by Figs. 1 and 2. 


The barge which carries the machinery calls 
for but little mention. Its main dimensions are 
Length between perpendiculars........ -172 ft. 
ink cttt on wedetine wine « ceemateind tee 
Molded depth amidships........... «+... 7 2 ins. 
Molded depth fore and aft.......... ...... W “10" 
Top of floor to top of beam in engine room. 23 = 8 = 


Top of floor to top of beam in boiler room.. 15 
Frame space..... = Kesenumens 24 


The estimated weight of the dredge is 1,200 
tons, of which the machinery composes 800 tons, 
the empty hull 310 tons, and the fuel 90 tons. It 





End Elevation. 


In response to this invitation 15 sets of plans 
were submitted, but of this number all but three 
sets were rejected on the first examination. The 
persons presenting these three plans were asked 
to submit more detailed drawings, and after a 
study of these the contract was finally awarded 
to Lindon W. Bates, of Chicago, Il. The 
contract price was $172,775 exclusive of bo- 
nus or penalties. It is this dredge that is 
illustrated on our inset sheet and which will 
be descrived in detail in the following para- 
graphs. As will be seen at a giance, the prin- 
ciple of the dredge, that is the suction through 
the center of a revolving cutter, is the one fa- 
miliar to engineers in the great dredges used in 
the Pacific coast harbors (Eng. News, Aug. 4 and 
11, 1892), the Chicago Drainage Channel (Eng. 
News, Sept. 6, 1894), and at other places on our 
seaboard and inland waters. This is one of the 
principal features, we believe, which is claimed to 
be covered by the patents of Mr. A. B. Bowers, 
the California inventor of centrifugal pump 
dredges. 

Figs. 1 and 2 are, respectively, a plan and sec- 
tional elevation of the dredge, showing the ar- 
rangement of the machinery. At the front end 
there is a battery of six cutters attached to 
floating ladders and operated in two sets of three 
eutters each. The three suction pipes from each 
set of cutters combine near the front of the 
barge to form a single suction pipe leading to a 
centrifugal pump. There are, therefore, two cen- 
trifugal pumps. At the rear of the pumps are 


Side Elevation. 
FIG. 4.—PLAN AND ELEVATION OF MAIN ENGINES AND CENTRIFUGAL PUMP. 


will be noticed that water ballast tanks are pro- 
vided to equalize the draft. 

In describing the machinery we will begin at 
the front end of the dredge and work toward the 
stern, and the first feature of importance met 
with is the suction pipes, cutters, and engines for 
operating them. There are six 1914-in. suction 
pipes, each carrying at its lower end a revolving 
cylindrical cutter 5 ft. in diameter. Each suction 
pipe is contained in a water-tight pontoon 
buoyed up by an air chamber, and the three pon- 
toons on each side are braced together to form a 
single rigid structure. There are, therefore, two 
sets of pontoons with three suction pipes and 
three cutters each. A set of pontoons is called 
a ladder and there are, therefore, two ladders. 
Each ladder can be swung up and down by 
means of a derrick. 

The cutters are 5 ft. in diameter and each has 
12 cutting blades to loosen the sand so that it 
can be drawn into the suction pipes. Fig. 3 shows 
how the revolving motion is given to the cutter 
with the aid of the general drawings, Figs: 1 and 
2. The engine shaft A (Figs. 1 and 3) has two 
pinions which mesh with spur wheels on the 
main shaft B. By means of bevel gears the main 
shaft actuates the ladder shafts .C, C, etc.,.and 
they in turn actuate, through bevel gears, -their 
respective cutter shafts D, D, etc. It. will be no- 
ticed that the construction allows of the ladders 
being swung up and down, with the aid of thie 
telescopic joint at E (Fig. 3). 

The shaft A is operated by a cross compound 
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14% x 29 x 18-in. engine secured by bracket cast- 
ings fastened to the bow of the hull. The engine is 
reversible and the speed can be changed to suit 
the conditions. The maximum speed which it 
can give to the cutters is 25 revolutions per 
minute. 

Just to the rear of the engine for operating the 
cutters is the engine for raising the ladders and 
warping and swinging the dredge. This is a dou- 
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FIG. 5.—DETAILS OF FLOATING 
DISCHARGE PIPES AND PON- 
TOONS. 


ble 12% x 15-in. cylinder reversible engine. As 
will be seen from Fig. 1, the counter shaft F is 
operated by a spur and pinion gearing from the 
engine shaft G. On this counter shaft are the 
two 30-in. drums for hoisting the ladders, each 
with enough rope to permit the cutters to work 
to a depth of 20 ft. Geared to the counter shaft 
are the two warping and two swinging drums, each 
24 ins. in diameter. All six drums are provided 
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rectly connected with the centrifugal pump. The 
pumps are designed to run at 175 revolutions per 
minute. The runners are 7 ft. In diameter and 
the shaft 10 ins. in diameter. The discharge is 
33 ins., and the suction pipes are 33% ins. in 
diameter. 

The engines driving the pumps are triple ex- 
pansion and of vertical, inverted, four-cylinder, 
tandem type. The high pressure cylinder is 201% 


20" 


ins. in diameter, the intermediate pressure cylin- 
der 33 ins. in diameter and the two low pressure 
cylinders each 38 ins. in diameter. The stroke is 
24 ins. The high and intermediate pressure cylin- 
ders have one piston valve each, and the low 
pressure cylinders two valves each. The high and 
intermediate pressure cylinders have a variable 
cut-off, adjustable by hand from the upper engine 
platform, and the low pressure cylinders have 
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the Heine Boiler Co., of St.Louis, Mo 
that the muddy river water may be ux 
boilers it is filtered. Two 6 x 11 ft. filters 
x 42-in. precipitator with a conicai botto 
deep are used. The two filters are conn, 
take water from the precipitator whic} 
takes water from the well. The water +. . 
coagulant as it enters the previpitator . the 
coarse matter sinks to the conicar botto: pn 
it is drawn off. The water with the 
enters the filters and passes through a 
crushed quartz to the clear water cham} 
capacity of the filter plant is about 250 
per minute. It was installed by the Pp i 
Filter Co., Pittsburg, Pa. From the filt the 
water passes to a feed-water heater, wh. 
heated by the exhaust steam from th: 
auxiliary engines. The main engines are « 
ing. Figs. 1 and 2 show the relative loc: 
the filter plant, boiler feed pumps, etc. 

At the stern of the dredge there is a ib] 
8 x 10-in, cylinder, three-drum hoisting 
for the purpose of raising and flowering th. :\, 
vertical pivot spuds and the metal pushing <)y 
The engine shaft is double geared to th. un 
shafts. The two vertical spuds «are of oak. 4): ¢ 
long, and shod with steel, and are used to holg 
the dredge in place, or as a pivot on w) to 
swing it when in operation. ‘Ine pushing spud 
is operated by a 15-in. x 7-ft. steam cylind 

Figs. 1 and 2 show the location and const ruc- 
tion of that part of the discharge pipe conne ted 
to the dredge. To convey the material t! .. 
quired 1,000 ft. to the rear of the dredge, a :33}!,- 
in. steel pipe is floated on the water by means of 
steel pontoons. The construction of thes: 
toons is clearly shown by Fig. 5. To connect th 
rigid pipe on the dredge with tne floating pip: 
there are curved pieces of pipe 7 ft. long, made up 
of ten sections, with telescopic joints. The other 
end of the curved pipe is connected to the floating 
pipe by a rubber joint, but the inner end is 
bolted to the fixed pipe on the dredge. Some- 
times it is desired to discharge the materia! to- 
ward the bow of the dredge, and in this case a 
semi-circular connecting pipe is 1sed. 





FIG. 


with brakes and clutches and are operated from 
the floor of the pilot house above. The engines for 
operating the cutters are also controlled from the 
same pilot house. 

The main pumping engines are placed about 
amidship. There are two of them, each with its 
separate pump and system of pipes, and each 
taking the material from three cutters. Fig. 
4 shows the general design and construction of 
this engine. It will be seen that the engine is di- 


fixed cut-offs. Each engine is provided with a 
Worthington duplex air pump with jet conden- 
ser—steam cylinders 14 x 15 ins., air cylinders 19 
x 15 ins.—but they can also exhaust into the at- 
mosphere. It will be noticed that a 10-ton travel- 
ing crane runs on the deck house over each en- 
gine. 

‘rhe battery of four 375 HP. Heine boilers is 
located aft of the pumping engines. These boilers 
are of the well-known water tube type, made by 


. -VIEW OF DREDGE COMPLETED AND READY FOR WORK. 


Each 1,000-ft. length of floating pipe is made 
up of 12 pontoons, of which four are 50 ft. lons, 
and eight 100 ft. long. The pontoons are made of 
3-16 in. steel, with four water-tight compart- 
ments for the 50-ft. lengths and six for the 1()')-{t. 
lengths. The floating discharge pipe is made of 
\ in. steel. The pontoons are held together with 
coupling bars, and the pipes are coupled by means 
of a rubber hose, as shownyin Fig. 5. When the 
pipe is empty the pontoofis draw about 14 ins. of 
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water, and when the pipe is carrying its proper 
joad of sand and water the water line is about 
> ine from the deck of the pontoon. 

‘i Tho pontoons and pipe were tested at the works, 


1 inside and out with black asphaltum 


iet. aa shipped on flat cars in 50-ft. lengths. 
This necessitated some field riveting on the 100- 


ft. pontoons. Altogether 250 tons of steel were 


used in the pontoons. The contractors were the 


efield Boiler & Mfg. Co., of Springfield, Ti. 
aes dredge is lighted by 40 20-c. p. incandes- 
lights and two 400-c. p. search lights, sup- 
by an electric plant on board. There are 


cent 


pliec 





ENGINEERING NEWS. 


handling, as shown in Fig. B. For the piles and 
lines he would substitute two powerful stern- 


_ wheel steamers, one lashed to either side of the 


dredge and both under the control of the captain 
of the dredge. To each side of the bow of the 
dredging boat would be attached a propeller 
wheel,.properly caged and protected, and operated 
by electric motors. In connection with the tow- 
ing boats these propellers would serve to con- 
stantly keep the cutters to their work and con- 
trol the lateral motion of the dredge. 

In makng a cut across a bar between any two 
pools of deep water, he would shorten the dis- 





Sketch of Baffle Plate FigC. 
and Diverting Ridge. 


PRESENT AND SUGGESTED PLANS OF OPERATING [ISSISSIPP!I RIVER DREDGES. 


also a blacksmith shop, drill press and other ne- 
cessary tools for repairing. 

The foregoing completes the description of the 
machinery and appurtenances of the dredge 
proper, but in operation it is accompanied by a 
tow boat tender, equipped with apparatus for 
pulling snags, warping lines, etc., and by a quar- 
ter boat for the men. 

The dredge can be operated either up or down 
stream, with the cutters bow-on or trailing, and 
also by swinging it on one of the vertical spuds 
as a pivot. Operating in the last way the maxi- 
mum swinging cut below water level measures 
221, x5¥4x 235 ft. Without forward movement 
the machine can therefore handle about 1,300 cu. 
yds. of material. The operating force consists of a 
captain or operator and assistant, chief engineer 
and assistant, oiler, water tender, spud engineer, 
four firemen, and six deck hands, or altogether 
17 men. 

The contractors for the dreage machinery and 
appurtenances not yet mentioned are: Hull, ma- 
chinery and erection, Maryland Steel Co., Spar- 
rows Point, Md.; centrifugal pumps, Robért Poole 
& Sons, Baltimore, Md.; other pumps, H. R. Wor- 
thington & Co., New York, and Stilwell-Bierce 
and Smith-Vaile Co., Dayton, O.; feed-water 
heater, Taunton Locomotive Mfg. Co., Taunton, 
Mass.; nieKel steel gears and castings, Fowler 
Foundry Co.,; valves, Ludlow Valve Mfg. Co., 
Troy, N. Y. The machinery was designed by Mr. 
Axel Sahlin, M. Am. Soc. M. E., Superin- 
tendent Maryland Steel Co. We are indebted to 
Mr. Sahlin, the Springfield Boiler & Mfg. Co., and 
Mr. Lindon W. Bates for the matter from which 
this article has been prepared. 

As operated in the tests made by the govern- 
ment engineers the forward motion of the dredge 
was obtained by hauling on two head lines, each 
about 1,200 ft. long, and the lateral swing was 
controlled by two bow lines attached to piles 
about 1,000 ft. apart, as shown in Fig. A. The 
discharge was through 1,040 ft. of pipe, leading 
to deep water, and at the end of the discharge 
is another system of lines and piles. This method 
of manipulation entails very considerable delay 
in shifting lines and driving piles; a delay esti- 
mated at as much as 50 per cent. of the time ac- 
tually required in making any certain advance. 
The piles and controlling lines also interfere with 
navigation, and under certain conditions stop- 
pages to permit the passage of boats and tows 
would be unavoidable and frequent. 

In view of the enormous capacity of this dredge 
and its consequent rapid progress, features which 
have earned for the inventor a bonus of $86,387.50, 
Mr. Bates proposes an entirely different method of 


charge pipe to about 200 ft., and discharge the 
sand to the leeward or down-stream side of the 
cut, as shown in Fig. C. As discharged from the 
end of the present 1,040 ft. of pipe the outflow 
had an observed average velocity of about 21 ft. 
per second, while directly at the end ofthe dredge, 
discharging free this velocity, is about 45 ft. per 
second; and it is fair to assume that it would be 
about 40 ft. at the end of 200 ft. of pipe. With 
this latter velocity of discharge, directed towards 
the lee of the cut, the sand should be spread over 
a@ very considerable area and out of the way of 
the channel. To control the movement of the 
end of the shorter discharge-pipe, without the aid 
of piles and lines Mr. Bates suggests an ingen- 
ious application of the bucket of the Pelton water 
wheel. He would place across the end of the 
discharge, and a short distance from it, a baffle- 
plate, held by rods to the pipe; sliding upon the 
baffie-plate would be two other curved plates, 
united at their centers and with the apex ridge 
towards the issuing stream of water and sand. 
The lateral motion of the apex would be under 
the control of a man stationed on the end-pontoon, 
and by shifting the apex to one side or the other 
of the pipe center the lateral motion of the end 
of the discharge-pipe would be controlled by the 
impinging current. 

The general results of the late official test of 
the capacity of this dredge were as follows: 
Results of Government bag ad Ordinary Mississippi Rive: 
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YARD TESTS OF AIR BRAKES.* 


In interchange yards where air brake plants are loca- 
ted the air brake cars should be charged immediately 
after placing protection flags in position. The inspection 
of air brake apparatus should be made at the same time 
that the general inspection of train is made. After the 
inspection is completed a service application should be 
made to determine that brakes are in proper working 
order and to adjust piston travel if necessary. In order 
to obtain a service application, which is essential in 
making tests, an ordinary %-in. or 1-in. cut-out cock 

a ae a 3-16-in. hole drilled through one side of plug 

also body of cock, converting it into a three-way 
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cock, should be connected with’ the hose used in testing. 
The test is completed after an examination has been 
made to insure that all brakes have properly released. 
The test as described at yard plants when cars are re- 
ceived from other lines need not be repeated on the line 
of the road, further tests being made by road engines 
when trains are made up, except in cases of cars placed 
in trains at intermediate stations and which have not 
received a yard test within a stated period. Cars given 
the regular yard test should be marked in some manner 
so that they can readily be distinguished by inspectors 
at intermediate points from cars that have not been 
tested. The test as outlined above does not appear neces 
sary at all division terminals where air brake plants are 
located, but in cases where practicable the air brake cars 
should be connected to yard pressure so that in the regu- 
lar inspection any defects that exist may be detected 
In addition to the tests referred to all cars, foreign and 
home, when in shop or on repair tracks, should have 
cylinders and triple-valve cleaned and oiled, if the work 
has not been done within the prescribed time, and in 
all cases brakes must be tested on each car separately, 
as it has been shown in various discussions on the sub- 
ject of use and maintenance of air brakes that compara- 
tively slight defects may result in accidents of more 
than ordinary proportions. 
ee id 


THE PENCOYD IRON WORKS NEW 18- AN. BEAMS. 

The A. & P. Roberts Co., proprietors of the Pen- 
coyd Iron Works, Philadelphia, Pa., send us blue- 
prints showing the elements of two new 18-in. 
steel beams, which they are now prepared to roll, 
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Section No.527. Section No. 528. 


New 18-in. Steel Beams [ade by the Pencoyd Iron Works. 


and we reproduce them herewith. This beam is 
designed to fill the-rather wide gap which has 
hitherto existed between 15 and 20-in. beams. 


Elements of 18-in. I-Beams, Made by the Pencoyd Iron 





Works. 

Section No.... 528 527 
Size in ins. 18 18 
Area ip sq e 19.7 16.2 
Weight in Ibs. per ft.... ..+.seese 7.0 55.0 
Moments of inertia.. : $ : = ae 
Square of the ; Axis A. B..? 49.42 49.94 

radius of gyration. ; axe > =: iz 7 
Radius of gyration.) 43js G. D..{ 1.24 1113 
Resistance or * section modlulus”. 108.2 89.9 
Add to resistance for each addi- 

tional Ib, per ft... .....-.eeceecess ¢,.88 0.88 
Co-efficient in net tons for great- . 

est safe load, dist’d. (16,000 

Ibs. fibre stress).......s0seeece eee 576.9 479.4 
Add to previous co-efficient fur 

each additional Ib. pes. Bones 4 4.7 4.7 

} stribu ? 0000C 

Co efficient for load ......§ SOC0PIE .. ones 


OR, cvcccce-é — ¢ Soecenss .00000317 
0 eee 
Maximum joad in net tons........ 47.8 32.8 


OEE 
THE METRIC BILL, recommending the adoption of the 
metric system of weights and measures in the United 
States, and favorably reported by the Committee on Coin- 
age, Weights and Measures, meets with opposition in the 
House. It was opposed by Congressmen Bartlett, of 
New York, and Parker, of New Jersey. The only rea- 
sons advanced against it were that England had not 
adopted it, and there was no assurance that she would, 
and “it was no better than the old system.’’’ Both op- 
jections were met by a denial on the part of those ad- 
vocating the bill, but a motion to order the bill to en- 
gtossment and a third reading failed by a vote of @ to 
80. The House adjourned without further action. 
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THE DRAINAGE CANAL CONTRACTORS, by a late 
order of the Chicago Drainage Board, must keep all com- 
pleted sections of the canal pumped dry until the work 
is accepted by the State Board of Commissioners and is 
ready for the admission of water from the lake. As the 
canal cannot be finished for 20 months, and it may be 
two years before it is officially accepted, there is consid- 
erable objection to this class of work by the contractors. 
But the board holds 12%% of the contract price until the 
sections are accepted, and will endeavor to force com- 
pliance. 


etic 

A PROJECTED BRIDGE AT SYDNEY, New South 
Wales, is chiefly interesting from its horizontal plan. 
The city of Sydney is separated by a wide channel from 
some very active and growing suburbs. It is proposed to 
bridge this space by a cantilever bridge of the Firth of 
Forth type, with 1,843 ft. between the centers of main 
towers. But as the existing streets in the two cities 
would ' meet at considerable angles, if produced, the 
eugineer proposes to build the arms of each main can- 
tilever on the street lines as now established and con- 
nect these by the suspended span of 300 ft. The esti- 
mated cost is $5,400,000. 

* 

A BELT LINE RAILWAY crossing all the railways 
reaching the New Jersey water front of the Hudson 
River, opposite New York city, has been suggested by 
Mr. Erastus Wiman in order to facilitate freight trans- 
fers and increase terminal facilities by giving access to 
the new terminals on Staten Island. The line would 
start at a junction with the West Shore R. R., near 
Little Ferry Station, pass through Passaic and Eliza- 
beth, and connect with the Baltimore & Ohio R. R. 
bridge to Staten Island. 


> 
A SAFETY STOP FOR ELECTRIC CARS AT DRAW- 
bridges is to be tried on the approach to the drawspan 
of the Central Viaduct, at Cleveland, O., where the terri- 
ble accident occurred on Nov. 16, 1895. About 150 ft. 
from the draw is a conduit with a counterweighted cable, 
having at one end a heavy steel plate. As the draw is 
opened this plate is raised through the slot of the conduit, 
and if a car is not stopped by the motorman it will be 
gradually stopped by the counterweight on the cable 

attached to the striking plate. 








AN AUTOMATIC BUMPING POST designed to pre- 
vent street cars from running into open swing bridges 
has beef designed by Mr. P. J. Kroehnke, of Thiens- 
ville, Wis. The device consists of a shaft extending 
back from the end of the bridge about 10 ft. under- 
neath the middle of the car track. At each end of this 
shaft is a spur gear, one of which gears with a rack 
on the bumping, post and the other with racks on the 
end of the swing span. As the bridge swings open the 
shaft is revolved and the bumping post raised, and 
as the bridge closes the bumping post is lowered. The 
device is of course installed at each end of the bridge. 
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A SLIP AND ORE DOCKS are to be constructed at 
Huron, O., by the Wheeling & Lake Erie Ry. The work 
includes the construction of a slip 150 ft. wide and 800 
ft. long, with about 1,650 ft. of dock front and six acres 
of ore storage. There will be a large amount of sheet 
piling work, for which Wakefield sheet piling has been 
specified. The work will be in charge of W. J. Sherman, 
Chief Engineer, Wheeling & Lake Erie Ry. 

> 

A FLOATING STEEL DOCK, at Norfolk, Va., is pro- 
posed by a ‘Docking, Shipbuilding and Machine com- 
pany,’’ now seeking a charter. The dock contemplated 
would be 400 ft. long by over 70 ft. wide, and would be 
built in two sections so that either could be used inde- 
pendently of the other. With it would be a complete 
plant for shipbuilding and repairs, including a thor- 
oughly equipped machine shop. The plans were made 
by Mr. Frank B. King, a naval architect and marine 
engineer, and the capital stock mentioned is $500,000. 
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YHE SUPERIMPOSED TURRETS FOR BATTLE 
ships are formally atiopted by the Navy Department as 
the result of late experiments and tests. The battle ship 
“‘Indiana,’’ in her4ate voyage from Port Royal to New 
York, fired her 8-in. guns in the upper turret and ob- 
served the effect upon the men in the 13-in. gun turret 
below. The report is that while the men in the sighting 
hoods below had no very comfortable position, there 
was not enough shock or smoke to interfere with the 
perfect working of the heavier guns. The 13-in. guns 
of the ‘“‘Indiana’’ were also fired several times, to test 
the smoke effect on the men in other batteries. Aside 
from burning holes in her woodwork with powder- 
grains and ‘‘dishing’’ some steel battle-hatches which 
were too large, no damage was done by the tremendous 
coneussion of the large guns. Secretary Herbert, in a 
letter to the Senate Naval Committee, briefly states the 
reasons for adopting the double turrets on the new 
“‘Kearsarge’’ and ‘Kentucky.’ The plan permits a 
better horizontal range of fire; it secures vastly greater 
protection to the 8-in. guns; it permits the installation 
of a superior rapid-fire battery; it secures a heavier fire 
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in every direction; it saves the cost and weight of four 
8-in. guns with their armor, substructure, turning 
engines, etc. The saving in cost under this head, sup- 
posing the armor for these 8-in. turrets to be the same 
as in the “Indiana,” is $248,000. The total weight of the 
double-turret emplacement is less than that for one em- 
placement for a 13-in. gun on board the ‘‘Indiana,’’ and 
it is less than that in some English ships by 200 tons. 
The one valid objection to the double-turret plan is that 
if the turning gear of the large turret be displaced it 
will stop the rotation of four guns. As this turning 
gear is protected by the best armor in the ship, the 
chances of its injury are diminished to a minimum. 
bison eacclieapsichuldbictt 


THIRTY-KNOT TORPEDO BOATS would be built by 
the Herreshoffs, according to their letter to the Secretary 
of the Navy, for $215,000 each. They would not exceed 
225 tons displacement and to attain a maximum spe:d 
of 30 knots per hour, the builders would be compelled to 
use the highest quality of material obtainable. They 
propese a boat which would favorably compare with 
the best, or fastest foreign built torpedo boats or torpedo 


boat catchers. 
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THE TOWER OF THE NEW PHILADELPHIA CITY 
Hall is to be further altered with the view of reducing 
the weight on the foundations, and Architect Powell ask; 
for an appropriation of $132,000 for this purpose. The 
heavy foundation walls, it appears, were laid in lime mor- 
tar instead of cement, and this mortar is still soft and 
permits settlement. It is now proposed to remove a heavy 
semi-circular projection originally intended for a stair- 
way which was not built, and to replace this by a straight 
wall and a balcony. Certain pillars on the north entranc:, 
now badly cracked, are to be replaced, and these pillars 
have already been relieved of an enormous weight Ly 
replacing solid brick Walls on the fifth and sixth floors 
with light iron partitions. Useless openings in the lowe: 
floors of the tower are also being filled with solid masonry. 
This same settlement has already cost a large amount 
of money in removing cracked masonry at the junction 
of the tower and wings. 
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TESTING STEAM ENGINES to prove the fulfiiment of 
a guarantee is not as common as is the practice of mak- 
ing guarantees. If testing were more common, not only 
would guarantees be made less recklessly than they are, but 
engine-building practice would be improved, by the grad- 
ual abandonment or improvement of the more imperfect 
types and designs. A recent case in which a test showed 
the failure to fulfil the guarantee, and which will prob- 
ably lead to the improvement of one make of engine, 
occurred at Minneapolis, Minn., as described in the news- 
papers of that city on April 8 Three 125 HP. tan- 
dem ccmpound engines, we presume non-condensing, 
were placed in the new court house, the requirements of 
the specification being a water consumption not exceed- 
ing 24.5 Ibs. per I. HP. per hour, and a regulation within 
1%. The results of the tests of the three engines gave 
the water consumption respectively at 31.05, 30.43 and 
27.88 ibs. and the regulation 4.4, 5.4 and 5.4%. The ea- 
gines were run at about their rated power and were 
furnished with steam of 125 Ibs. pressure, dried by pass- 
ing it through a separator. It would be interesting to 
know what water consumption they would have re- 
corded under loads considerably above and below their 


rating. 
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THE USE OF ELECTRIC POW#HR in factories is 
rapidly widening. An installation has recently been made 
by the General Electric Co. in the mills of W. J. 
Dickey & Son, Baltimore, Md. It includes two 90 HP. 
moderate speed generators, bolted to a horizontal water 
wheel. The current is transmitted about 200 ft. to the 
third story of a woolen mill where it will be used to 
operate motors and furnish light. In this third story 
36 60-in. woolen cards and four mules are to be placed, 
the cards being arranged in three rows, 13 to a row, 
with a line of shafting to operate each row. The motors 
will be placed either on top of the roof beams or will 
be suspended from the same beams by iron slings and 
will be connected to the line shaft by a belt. Two of 
these line shafts will be operated by two 25 HP. slow 
speed motors. For the operation of the mules a 20 HP. 
moderate speed motor will be connected to the shafting. 
The General Electric Co. is also about to put an electri- 
cal equipment in the factory of the Norway Shoe Shop 
Co., of Norway, Me. Seven non-synchronous multi- 
phase motors aggregating 100 HP. will be used. The 
current will be taken from a 250 K-W. three phase 
generator recently set up in its station by the Norway 
Electric Light Co. Still another large establishment 
equipped by the same company is the new bicycle works 
at Middletown, O., owned by the Miami Cycle & Mfg. 
Co. This concern employs 550 to 600 operatives and 
turns out about 200 bicycles per day. The system of 
transmission employed is the General Electric Co.'s 
monocyclic system, which permits the economical 
operation by a _ single-phase alternating current of 
motors and lights from the same circuit without inter- 
fering with the steadiness of the lights. The current 
to operate this plant is transmitted by wire about a 
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mile from the power house of the Middleto; 














































































Light & Power Co., at a potential of 1,100 a ‘7 
the factory the current is reduced to a poter of on 
volts, and is distributed to nine motors and the ™ 
candescent lamp circuits. There are thr: 90HP 
motors, three of 20 HP., one of 10 HP. and wo o - 
HP. In general, the motors drive line shaft which 
are connected the various machines of a ¢ irtment 
The motors are of the induction type, witho: ommy. 
tators, collected ar moving contacts. It is of rest to 


note that the same generator at the power ho which 
furnishes the current for this factory also light 1) to6oo 
incandescent lamps, scattered through the tow . 


besides 
600 in the opera house. pi 





-o— 


IRON PIPE FOR ELECTRICAL CONDUITS has re. 





cently been suggested as a cheap and efficient bstitute 
for the patented interior conduits now used in first-class 
electric wiring installations. At first these interior cop. 
duits were tubes made of some fibrous insulating :ateria) 
but these were found to be not sufficiently dur.h\ and 
were especially liable to injury by nails beii¢ driven 
into them. The next step, therefore, was to protet them 
with a brass armor, and as even this was | d not 
secure enough, the present style of conduit was ; lopted 
which is simply qn iron pipe with a layer of ; ‘lating 
material on its interior. Mr. A. C. Dobbs, in “The Bec. 
trical Engineer’ of April 8, urges that this |: sulating 
material might as well be omitted, as, according to the 
best practice, the conduits are regarded as merely race. 
ways for the wires, and as high a grade of insulation 
is required on the wire as if it were not in a conduit, 
Moreover, in the present iron conduits, the inside insy- 


lation, when moist, swells, get pulpy, and remains so for 
weeks. The pipes are of necessity much larger than 
plain conduits and a common fault among engineers js 
to use wire with insufficient insulation in order to reauce 
the size of the conduit. Chances for injury to insulation 
of wire are as many in the one case as the other: plain 
iron conduit can easily be cleaned of burrs and rendereq 
perfectly smooth; in case of a collection of moisture it js 
soon dry; much smaller sizes may be used and it is 
not only cheaper in first cost but in expense of laying. 
Another point of great importance is that the use of 
ordinary iron pipe for conduits would so reduce the cost 
as to make the use of conduits much more general iy 
place of cheaper and less secure systems of wiring. 
: ie 

THE NEW CALCIUM CARBIDE WORKS at Niagara 
Falls is reported completed and in operation. The 
Acetylene Light, Heat & Power Co. is the new name of 
the corporation owning the plant, the former name 
being the Calcium Carbide Co. From a description in « 
recent issue of the Buffalo ‘‘Times’’ we abstract the 
following: 


The Niagara Falls Power Co. supplies the electric 
power to drive the plant, 1,000 HP. being used. An alter- 
nating current is furnished at 2,200 volts, and is trans- 
formed to 110 volts. The capacity of the works is 5 
tons of calcium carbide per day. The building is 
divided into five principal parts—a crusher room, a 
furnace room, a transformer room, a storage room, and 
a laboratory. Coke and lime, in the proportion of 75 
Ibs. of pure lime to 100 Ibs. of pure carbon, are sepa- 
rately crushed in a Dodge crusher and a rolling mill, 
the coke going through a 50-mesh sieve. They are then 
thoroughly mixed, and conveyed by a screw conveyor 
and an elevator to the furnaces on the second floor. 
There are four crucibles in the furnace, each holding 800 
lbs. of the mixture. The crucible forms one electrode 
and the carbon “‘pencil’’ the other. A few inches of 
ground coke are put in the crucible, and the carbon 
pencil is then let down on it, closing the electric circuit 
and making an arc of intensely high temperature. The 
carbon is gradually drawn up as the mixture is dumpe1 
in. The chemical reaction immediately begins by which 
the calcium of the lime and the carbon of the coke 
unite to form calcium carbide. The mixture is allowed 
to remain in the crucible from 3 to 8 hours according to 
the amount of the ingredients and of the current. A 
mixture of 1,750 Ibs. of lime and 1,130 Ibs. coke, 
making a total of 2,880 lbs. will produce 2,000 Ibs. of 
calcium carbide. The estimated cost is $23 per ton. 
The product of the factory is all to be shipped for use 
in Pennsylvania. It will be shipped in air-tight drums. 





AN ACT TO REGULATE BUILDING CONTRACTS, 
passed by the Pennsylvania legislature last year, applies 
to such contracts as have, either incorporated or separate, 
a stipulation that no mechanics’ liens shall be filed 
against the building, by the contractor or by any sub- 
contractor, material man, etc. The act provides that no 
contract for the erection of the whole or any part of any 
building, and no stipulation separately made as part of 
any such contract, whereby it is sought to deprive oF 
hinder a contractor, sub-contractor, material man of 
other person from filing or maintaining a mechanic's lien, 
for work done or material furnished to such building of 
to any part thereof, shall operate to defeat the right of 
any sub-contractor, material man or other person to file 
and maintain such a lien, unless such contractor or the 
stipulation shall specifically covenant against such lien 
by sub-contractor or other person, and unless said stipula- 
tion shall be put in writing and signed by the parties 
thereto prior to the time authority is given to the prin- 
cipal contractor to proceed with said work, and uuless 
said contract or said stipulation shall be filed with the pro- 
thonotary of the county where the land lies for record 
within ten days after its execvtion. 





